PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-21 4529 

(43)Date of publication of application : 04.08.2000 



(51)lntCL 


603B 21/00 
G02F 1/13 
H04N 5/74 
H04N 9/31 


(21 Application number : 2000-000360 


(71 Applicant : LDT GMBH & CO LASER DISPLAY 


(22)Date of filing : 05.01.2000 


(72)Inventor : DETER CHRISTHARD 


(30)Priority 




Priority number : 99 1 99021 10 Priority date 


: 20.01.1999 Priority country : DE 



(54) VIDEO PROJECTING SYSTEM FOR PROJECTING PLURAL PICTURES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a video projecting system for 
projecting plural pictures respectively having the same properties in 
terms of luminance, contrast, and color reproduction. 
SOLUTION: The respective video projecting systems have spatial 
optical flux modulating means 35, 36 and 37, and the specified number 
of projectors 115, 116 and 117 corresponding to the number of 
individual pictures 55, 56 and 57, and the respective means are 
optically connected to a light source 100. A means 111 for dividing a 
luminous flux 1 into the specified number of partial luminous fluxes 2, 
3 and 4 corresponding to the number of projectors is arranged behind 
the light source 100 on an optical path. Intensity modulating means 
25, 26 and 27 are arranged on the partial optical paths 15, 16 and 17 
of the respective partial luminous fluxes, and the intensity modulating 
means and the spatial luminous flux modulating means are arranged 
on one of the partial optical paths and also controlled by the signals 
A, B and C of video sources 105, 106 and 107. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source which generates at least one flux of light, and the means for the 
means for the intensity modulation controlled by the video signal, and a spatial flux of light 
modulation, In the video projection system by which at least one plane of incidence for projecting 
a predetermined number of each images has been arranged along the travelling direction of light 
on an optical path The image of each [ system / video projection ] of said predetermined number 
Are the projector (1 1 5-1 1 7;21 5-21 7;31 5-31 7) of the predetermined number corresponding to 
(55, 56, 57), and it has the projector (1 15-1 17;21 5-21 7;31 5-31 7) with which each has a spatial 
flux of light modulation means (35, 36, 37). This spatial flux of light modulation means (35, 36, 37) 
is optically connected to the light source (100; 200; 300; 400; 500; 600). Furthermore, the means 
(111; 211; 311; 411; 511; 611) for dividing the flux of light (1) into the partial flux of light (2, 3, 4) 
of the predetermined number corresponding to the projector of said predetermined number is 
arranged in accordance with an optical path on the lower stream of a river of the light source 
(100; 200; 300; 400; 500; 600). Each partial flux of light (2, 3, 4) has a partial optical path, and the 
means for intensity modulation (25, 26, 27) is arranged on each partial optical path. Said intensity 
modulation means (25, 26, 27) arranged one of these the partial optical paths (15, 16, 17), and 
said spatial flux of light modulation means (35, 36, 37) with the signal (A, B, C) of the video 
source (105,106,107) The video projection system characterized by being controlled. 
[Claim 2] The means (111) for dividing said flux of light is a video projection system according to 
claim 1 which consists of a half mirror, a color mirror, a splitter cube, a diffraction grating, or a 
polarizer, and is characterized by dividing said partial flux of light based on reinforcement, a 
phase location, the polarization direction, or wavelength. 

[Claim 3] the means for said intensity modulation (25) be a video projection system according to 
claim 1 or 2 characterize by realize with the LCD matrix and DMD array which be the same as 
that of the means for said spatial flux of light modulation (35), and emit light passively [ these 
means form each image on the internal objective plane of each projector (215,216,217), and ], or 
other image sources. 

[Claim 4] Each image formed on the internal objective plane of a projector (215,216,217) is a 
video projection system according to claim 3 characterized by carrying out image formation on a 
plane of incidence with a projection objective lens (85, 86, 87). 

[Claim 5] It is the video projection system according to claim 3 which the expansion element 
(225,226,227) of the predetermined number corresponding to the projector of said predetermined 
number is arranged after said division means (211) on the partial flux of light of each flux of light 
(2, 3, 4), and is characterized by said each expansion element (225,226,227) expanding the partial 
flux of light even to the magnitude of the internal objective plane of each projector (215,216,217). 

[Claim 6] The means for said spatial flux of light modulation (35, 36, 37) is a video projection 
system given in claim 1 characterized by including the biaxial actuation deviation system which 
forms each image on a plane of incidence while deflecting each partial flux of light to two- 
dimensional thru/or any 1 term of 5. 

[Claim 7] Said biaxial deviation system is a video projection system according to claim 6 
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characterized by consisting of tilt mirrors for performing a frame deviation with the polygon 
mirror for performing the Rhine deviation, or coming to arrange said means to a duplex. 
[Claim 8] The means for said intensity modulation (25) is a video projection system according to 
claim 6 characterized by being an electrooptical modulator or an acoustooptic modulator. 
[Claim 9] Said light source (100) is a video projection system given in claim 1 characterized by 
being the radiation source which has the optical intensity-distribution curve to which the 
temperature radiator or the luminous-radiation object was expanded especially spatially thru/ or 
any 1 term of 8. 

[Claim 10] For said light source (100) f this especially radiation source is a video projection 
system given in claim 1 characterized by being the laser light source which has the property that 
are the radiation source which emits the collinear flux of light, and emission of the flux of light is 
restricted by diffraction thru/or any 1 term of 8. 

[Claim 1 1] The optical path of the flux of light (1) containing the primary color of red, green, and 
blue is formed after the light source (300), Said division means is arranged on this optical path, 
and said flux of light (1) is divided into the partial flux of light of the predetermined number 
corresponding to the projector of said predetermined number, and each of these partial flux of 
lights is divided into the three further partial flux of lights, this — it having a partial optical path, 
while the three partial flux of lights contain one of the primary colors of red, green, and blue, 
respectively, and with an intensity modulation means being arranged on each partial optical path 
(8, 10, 11) Each of three partial optical paths to which it is shown to one of red, green, and the 
partial flux of lights that are one of the blue primary colors is assigned to one of the projectors 
(315,316,317,318), this — a video projection system given in claim 1 characterized by controlling 
said intensity modulation means arranged on three partial optical paths by the color video signal 
(A, B, C, D) from the video source (105,106,107,108) thru/or any 1 term of 10. 
[Claim 12] Red, green, and the optical path separated spatially [ the flux of light (R G, B) of blue 
primary color ] follow the light source, The means (41 1) for dividing the flux of light (R, G, B) of 
these three books is arranged on said three optical paths. This division means divides each of 
said three flux of lights into the partial flux of light of the predetermined number corresponding 
to the projector of said predetermined number, each partial flux of light has a partial optical path, 
and the means for intensity modulation is arranged on each partial optical path (8, 10, 11), Each 
of three partial optical paths to which it is shown to one of red, green, and the partial flux of 
lights that are one of the blue primary colors is assigned to one of the projectors 
(315,316,317,318), this — a video projection system given in claim 1 characterized by controlling 

said intensity modulation means arranged on three partial opticaLpaths by the color video. signal 

(A, B, C, D) from the video source (105,106,107,108) thru/or any 1 term of 10. 
[Claim 13] Said light source (400) is a video projection system according to claim 12 
characterized by the light source (400) consisting of the three radiation sources (405,406,407) to 
which each gives one color of red, green, and blue on the optical path which is the radiation 
source divided into an optical path with separate red, green, and blue color component from now 
on, or became independent. 

[Claim 14] Said light source is a video projection system given in claim 1 characterized by being 
a RGB laser light source thru/or any 1 term of 13. 

[Claim 15] A video projection system given in claim 5 characterized by arranging an expansion 
element on the lower stream of a river of said division means on each partial optical path of each 
partial flux of light of primary color thru/or any 1 term of 14. 

[Claim 16] [t is the video projection system according to claim 11 or 12 characterized by that 
the three partial flux of lights of the modulated primary color which was related with one 
projector are guided at a superposition means (75, 76, 77, 78), and compounding the partial flux 
of light spatially in order to project each color picture, and being projected on said plane of 
incidence (55, 56, 57, 58). 

[Claim 17] Said superposition means for compounding each three images of primary color and 
forming a color picture is a video projection system given in claim 3 characterized by being 
arranged after the objective plane inside said element related with one of a projector while 
forming each image of primary color on said three partial optical paths thru/or any 1 term of 16. 
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[Claim 18] Said superposition means (75, 76, 77, 78) is set on said three partial optical paths. It 
is arranged after said three intensity modulation means related with one of a projector. This 
superposition means (75, 76, 77, 78) is a video projection system according to claim 16 which 
unifies the three partial flux of lights of primary color to a common optical path (15), and is 
characterized by arranging said spatial flux of light modulation means next. 
[Claim 19] The means (315,316,317,318) for said spatial flux of light modulation is a video 
projection system given in claim 6 characterized by including the conversion optical element for 
decreasing or increasing a deflection angle thru/or any 1 term of 18. 

[Claim 20] Red, green, and the partial flux of light of blue primary color being generated in order 
in time on a partial optical path by the light source or the division means and a spatial flux of 
light modulation means are a video projection system given in claim 1 characterized by being 
controlled by the signal of the color video source (105,106,107) for time amount duplication 
actuation thru/or any 1 term of 1 1, 13, 14, or 19. 

[Claim 21] A part of optical path [ at least ] located between the means for dividing said flux of 
light and said spatial flux of light modulation means (35, 36, 37) is a video projection system given 
in claim 1 characterized by being formed of optical fiber connection (45, 46, 47) thru/ or any 1 
term of 20. 

[Claim 22] A part of optical path [ at least ] located between said intensity modulation means 
(25, 26, 27) and said spatial flux of light modulation means (35, 36, 37) is the video projection 
system according to claim 6 characterized by being formed of optical fiber connection (45, 46, 
47). 

[Claim 23] A part of optical path [ at least ] located between said superposition means (75, 76, 
77, 78) and said spatial flux of light modulation means (35, 36, 37, 38) is the video projection 
system according to claim 18 characterized by being formed of optical fiber connection (45, 46, 
47). 

[Claim 24] the flux of light (1) which has the two or more polarization directions be alike the light 
source (600) — a video projection system given in any 1 term of claims 1, 11, or 12 
characterized by ******(ing) and said division means forming the partial flux of light (2 3) which 
has the polarization direction which is different while each has a partial optical path. 
[Claim 25] Two or more flux of lights with the difference of wavelength smaller than 80nm being 
generated according to the light source and said division means are a video projection system 
given in any 1 term of claims 1, 11, or 12 characterized by generating the partial flux of light in 
which each has a partial optical path while having different wavelength. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the video projection system for projecting two 

or more images on a detail more about a video projection system. 

[0002] 

[Description of the Prior Art] In such a projection system, the light source for generating at least 
one flux of light, the intensity modulation means and spatial flux of light modulation means 
controlled by the video signal, and at least one plane of incidence for displaying each image of a 
predetermined number are arranged in accordance with an optical path. 
[0003] The projector (projector) equipped with the light source based on the following two 
principles of operation is known. Namely, 1. Projectors based on the conventional imaging 
principle, such as a LCD projector and a DLP projector. These projectors are called a "image- 
imaging projector" below. 2. Projector using the flux of light deflected by two-dimensional. These 
projectors are called a "laser display" or a "laser projector." 

[0004] The above-mentioned projector can be designed for the purpose of projecting a 
monochrome image and monochrome image chiefly. It is enough to change electronic image 
information into a luminous-intensity modulation or intensity modulation in such a case. It 
depends for the impression of an image on adjustment of the brightness of the image to the 
situation of a surrounding light the 1st. The maximum brightness of an image is restricted by the 
optical output modulated 100%. The impression of an image is further determined by the level of 
contrast. Modulation width of face is fixed in adjustment of contrast. That is, the gray value of a 
video signal is correlated with the optical output modulated by corresponding. 
[0005] What is necessary is to receive mutually and just to adjust the parameter of the 
brightness of a projector, contrast, and spectral intensity distribution, when projecting the image 
with the same projector of two or more same classes arranged by adjoining each other mutually. 
Therefore, possible adjustment of 12 may exist in four projectors to four images. 
[0006] Furthermore, the image modulation means and the related electronics control section of a 
projector need to operate in the completely same property. Only by this, it becomes actually 
possible to project the image with two or more same projectors which receive the same video 
information. 
[0007] 

[Problem(s) to be Solved by the Invention] The degree of freedom at the time of adjusting a 
projector increases large about 3 times, when generating a color image. In the case of a color 
picture projector, this is explained by when three monochrome systems of a different color, i.e., 
the system for primary color red (R), and system ** the system of ** and for primary color 
green (G) primary color blue (B) are together. Therefore, nine possibility can be considered when 
adjusting the color effectiveness of an image, contrast, and brightness. Therefore, the degree of 
freedom of adjustment with four projectors is already set also to 36. The property of the image 
of the following in relation to people's check-by-looking capacity must be almost the same in 
two or more projectors. That is, they are ****** of contrast (light-and-darkness ratio), gradation 
(channel gradation), a convergence (overlap of a color), and an image, the presentation (pixel 
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structure) of an image, brightness (luminous intensity), color reinforcement (saturation), and a 
color tone (hue). Especially the color difference between the projectors which project an image 
so that each other may be adjoined directly mutually (difference of colour stimulus specification) 
is detected by people by very high sensibility. The purpose which carries out the maximum 
coincidence of the projection property of two or more projectors is actually attained only by 
spending a considerable technique, cost, an effort, and time amount 

[0008] In order to project a big image, the whole image is usually formed combining two or more 
separate images. Each image is formed by one projector, respectively for this purpose. 
[0009] The configuration equipped with two or more LCD projectors as an example is known, the 
[ Europe patent application public presentation official report ] — according to EP 0731603ANo. 
2, such a projector has the source of the white light where red, green, and the blue three primary 
colors are taken out, respectively. The configuration equipped with the three light sources which 
each gives one primary color is also known. These light sources are temperature radiators. There 
is a big problem in the solution using a temperature radiator. The watcher of a projection image 
expects brightness and an image with a uniform color expression. However, this is not realized 
when the projector which forms each image has each light source. Each brightness and color 
reproduction property of the light source of each projector become the same, and it is hard to 
think that it is maintained still more nearly everlastingly with the same condition. 
[0010] The greatest trouble is that the degrees of aging of a projection lamp differ and change 
which cannot be predicted occurs in spectral intensity distribution through this process. Even if 
it is the same class and use age, it is shown by the experiment that the color temperatures of 
each projection lamp differ sharply in a radiation property. Consequently, the color which 
changes in each image with each projectors is reproduced. The methods of change of the color 
temperature of the projection lamp of each [ the process of aging ] differ greatly. 
[0011] Another cause of the difference of spectral intensity distribution is each difference and 
tolerance in the electric power supply to the light source or a cathode-ray tube of a projector. 
All of these effects are connected with the futility of time amount and an ingredient when an 
operator adjusts and maintains the brightness of each projector of this kind of equipment, and 
the balance of the color effectiveness. The image which consists of each image must actually 
fulfill the suitable conditions about quality. The process which makes each image in agreement is 
a complicated thing which time amount requires very much. When increasing brightness by 
changing the supply voltage or the supply current to a projection lamp as an example, a color 
temperature also changes. This effect can be compensated only by the new color-matching 
approach of a projector. When a projection lamp breaks down and it is exchanged for a new thing, 
since new projection lamps differ greatly in an optical output and a color temperature as 
compared with what is already used over the long period of time, this process will become still 
more uneconomical. Therefore, when one projection lamp breaks down, all the projection lamps 
of a system must often be exchanged. This also leads to increase of cost. 
[0012] the [ furthermore, / Europe patent application public presentation official report ] 
according to EP No. 0589179, it is possible to transpose the projection lamp (temperature 
radiator) of an image imaging projector to a laser light source. A laser light source has the 
advantage that it is possible to emit the light of predetermined wavelength as compared with a 
temperature radiator. That is, the laser light source from which the same class differs can emit 
the light of the completely same wavelength. This gives the big advantage that spectral intensity 
distribution is the same, in the laser light source which has the same structure. 
[0013] However, when a monochrome system is used also in this case, a difficulty arises, and 
when operating two or more laser light sources which receive each two or more images so that 
the whole image may give an impression with uniform brightness, big technical cost is required. 
[0014] The image imaging laser projection system which forms a color picture also needs red, 
green, and three laser light sources of blue primary color to each projector, as this example 
the [ Europe patent application public presentation official report ] — there is a DLP system 
based on EP 05891 79ANo. 1. In this system, three laser light sources generate the laser beam 
bundle from which wavelength differs. This flux of light is spatially compounded by the optical 
element and is expanded even to the magnitude of a DMD array. A DMD array carries out image 
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formation on a plane of incidence with a projection objective lens. 

[0015] The strong ratio which receives mutually [ three laser light sources of a projector ], the 
maximum reinforcement (brightness of an image) of each projector, and modulation width of face 
(contrast) must be mutually made completely in agreement in the multiple configuration of these 
projectors. About this, in order to obtain homogeneity and a strong uniform exposure over the 
whole surface of the objective plane inside each projector, a special problem arises by expanding 
each laser beam bundle even to the magnitude of a DMD array. 

[0016] In this case, although it is thought that adjustment becomes easy with the fixed 
wavelength of a laser light source, in order to balance the RGB laser light source of two or more 
projectors so that it may have the reappearance property that all images are almost the same, to 
a color picture, an effort great also in this case is needed. 

[0017] Furthermore, the projector using the write-in flux of light is known (the [ an example / 
United States patent ] USPS No. 5,424,771). Since an image is formed in the Rhine dimension of 
a laser beam bundle parallel as a matter of fact, the main advantages of such a laser projector at 
the time of comparing with an image imaging projector are that optical IMEJINGU of the object 
from an objective plane to an image plane is not performed. However, about the problem which 
adjusts the same reappearance property in two or more projectors, some improvement is only 
found as compared with the configuration mentioned above. The projector with which the main 
advantages about this point operate using the write-in flux of light is a point which does not 
have an objective plane inside equipment and the problem of a uniform exposure of an objective 
plane does not produce. It has the further advantage that the focal depth of this kind of 
projector is infinite as a matter of fact, and an always clear image is obtained. 
[0018] However, when two or more projectors are used, in spite of being controlled by the same 
video signal, it is shown by the experiment that the difference which is visible to an eye in a 
reappearance image arises, and a degree of freedom is able to reduce this in the adjustment for 
every projector only with the means of 9 which starts comparatively as for a hand. 
[001 9] The difficulty in making a projection property in agreement in two or more projectors is 
mainly based on the difference between the beam-olHight parameters of the laser beam bundle 
of two or more same laser light sources. Fundamentally, these parameters are the diameter of 
the flux of light, emission, a polarization condition, and mode structure. Also in this case, when 
maintaining the condition that two or more images look the same, the further effort is needed for 
sufficient extent making these parameters in agreement about a different laser light source. 
There is a point that the stability of each laser light source of operation must be maintained over 
a long time as another trouble. 

[0020] In the simulator of a truck, a HEL, the aircraft, or a vessel, in order to simulate a 
horizontal image include angle so that it may actually be visible in an actual situation, an image is 
projected in a cylinder or a spherical side. The image in this case is constituted by two or more 
images from a different projection device for the big viewing angle needed in order to acquire the 
impression of an actual image. 

[0021] The configuration for projecting an image on U.S. Pat. No. 4,297,723 in an above- 
mentioned way using a projector is indicated. Intensity modulation of red, green, and the three 
blue laser beam bundles is separately carried out to a left-hand side image, a right-hand side 
image, and a central image. The light of the red of each image by which intensity modulation was 
carried out, green, and blue is spatially compounded by the color mirror. The three parallel flux of 
lights in which each contains the image information of each image are formed. Both these flux of 
lights are deflected by two-dimensional by the biaxial scan system. Next, the three flux of lights 
are deflected towards the plane of incidence which curved with the incident light study element 
specially constituted so that three images might form the whole image. A central image is 
projected in the direction given by the scan system. A right-hand side image and a left-hand 
side image are spatially separated from a central image by the deviation mirror. In order to be 
constituted so that a joint may be lost to extent which can permit the whole image, these 
mirrors must be correctly adjusted to the shaft of the main incident light line. Angle of projection 
must not far exceed 50 degrees for the deviation mirror needed in order to divide an image. 
[0022] Since it is technical, when it is many for which only one projection device is used, it is 
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difficult to perform image projection about the level viewing angle of 200 degrees. Two pieces 
(example: the [ Europe patent ] EP 0210088BNo. 1) on which each projects the image according 
to individual, three pieces, four pieces, and more projection channels (example: the [ Europe 
patent application public presentation official report] EP 0522204ANo. 1, U.S. Pat. No. 5,424,771) 
than this are used, each image is joined, and the whole image is sometimes formed. With the 
conventional technique, a number of the projectors and the light sources needed by the 
projection channel are used for this purpose. A projector is constituted so that it may ask by 
image projection and an image may be arranged together. 

[0023] the [ Europe patent application public presentation official report ] — if based on EP 
0522204ANo. 1, six projectors will be arranged in the center of a projection dome. In this case, 
according to drawing 31, six pieces or the RGB laser light source beyond it which operates 
independently is used, and a RGB laser light source has the laser light source of primary color 
which operates independently, respectively. Two or more projectors which have the power 
source and control section of laser which each became independent of are used. 
[0024] If it is based on the phase of development at present so that it may guess from the above 
explanation, in order to perform projection covering the whole surface of a very big image, 
especially a dome, it is required to use two or more projection devices. However, especially with 
this kind of equipment, cost benefits large superfluously the installation of a projection system 
and maintenance which have the independent light source. 

[0025] Therefore, each of this invention is the same about the property of brightness, contrast, 
and color reproduction, and it solves the problem which gives the video projection system for 
projecting two or more images with which each is similarly maintained about these properties at 
the time of actuation. 
[0026] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is a video projection system for projecting two or more images, and offers the video 
projection system by which the light source which generates at least one flux of light, the 
intensity modulation means and spatial flux of light modulation means controlled by the video 
signal, and at least one plane of incidence for displaying each image of a predetermined number 
are arranged in accordance with an optical path. If based on this invention, a video projection 
system is the projector of the predetermined number corresponding to the number of each 
images, it will have the projector with which each has a means for a spatial flux of light 
modulation, and these means will be optically connected to the light source. Furthermore, the 
means for dividing the flux of light into the partial flux of light of the predetermined number 
corresponding to the number of projectors is arranged after the light source in accordance with 
an optical path. Each of the partial flux of light has a partial optical path, the means for intensity 
modulation is arranged following each partial optical path, and the means for intensity modulation 
and the means for a spatial flux of light modulation are controlled by the signal of the video 
source while they are arranged along with one of the partial optical paths. 

[0027] One of the advantages of this invention is a point which receives light from the one main 
light source, although two or more projectors are separated about spatial arrangement, the 
projection direction, or the plane of incidence. According to the class of projection device, at 
least one video signal for two or more projectors is generated, and the means for the means for 
intensity modulation or a space flux of light modulation is supplied. The number of these means 
is equivalent to the number of projectors. 

[0028] The one video source does not mean that the one source is used for image generation, 
and means that it is possible to use the video source with which the predetermined numbers 
corresponding to the number of projectors differ. That is, it is possible to relate the one video 
source with each projector. The source can use a television oscillator and a videocassette 
recorder as an example. 

[0029] Furthermore, it is possible to divide the video information on a whole image into the video 
information unit of a predetermined number to each image corresponding to the number of 
projectors, and each projector is controlled by this video information, respectively. In this case, a 
projector can be arranged with sense by which a whole image is constituted from each image. 
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The reappearance property of a projector over the image of each [ here ] becomes almost the 
same. The difference in the brightness by the light source, contrast, or a color is lost. 
[0030] Some fundamental possibility can be considered about the projection system use based 
on this invention. Namely, 1. Each of a projector can project the same image or a different image, 
a projector is arranged in this case in a different location, and each projector projects each 
image on a corresponding plane of incidence. Especially since the one light source is only needed 
when projected on the location where two or more images which may have different contents of 
an image differ, this configuration is economical. Therefore, especially the cost for obtaining a 
required optical output is sharply reduced, when a laser light source is used. 2. Each of a 
projector can still form each image which forms some big whole images. A big whole image is 
constituted by each image on each plane of incidence when the projector is arranged with the 
suitable sense to the plane of incidence. The main advantage in this case is a point that each 
image is formed by brightness, contrast, and the projector with the same property of the color 
effectiveness. 3. Arrange on the plane of incidence of each [ the sense which can pile up each 
image which is different on one plane of incidence in each of a projector ]. Therefore, it is 
possible to form a color picture as an example with three monochrome projectors which give the 
image of primary color. Moreover, it is possible to form a stereoscopic vision image using an 
ellipsometric method or the color method. 

[0031] The means for dividing the flux of light can be constituted combining a half mirror, a color 
mirror, a splitter cube, a diffraction grating, or a polarizer. These means must have the property 
divided into the different partial flux of light divided based on reinforcement, a phase location, the 
polarization direction, or wavelength while following an optical path which is different in the flux 
of light from the light source. Although some of these means are explained more to a detail in an 
example, if it is this contractor, other configurations and combination for dividing the flux of light 
which realize the smallest configuration very economically will be obvious. Generally, it is 
possible to acquire the optical path which does not take a spatial location while treatment is 
easy using the further polarization mirror. 

[0032] The means for dividing the flux of light functions, when dividing the flux of light from the 
light source into a predetermined ratio to an intensity modulation means. In order to project an 
image in the same property, the split ratio to all the partial flux of lights is chosen so that it may 
become the same as the number of projectors. When forming the image with which brightness 
differs from a color impression, it is also possible to define different split ratio. 
[0033] Division is determined that it will not change in time by the half mirror or the color mirror 
as an example. It is possible to make adjustment and modification of split ratio with the control 
unit and adjustment means for dividing the flux of lights, such as the laser optic company 
(Laseroptik GmbH, Garbsen) make D-30826, as an example, while projecting an image. However, 
once split ratio is set up, adjustment brightness and an adjustment color impression will become 
lasting. 

[0034] The means for intensity modulation is the same as the means for a space flux of light 
modulation in the image imaging projector stated to the above-mentioned item 1. These means 
form the internal objective plane of all projectors, and form each image. These means are 
realized by a LCD matrix, a DMD array, or other light sources that emit light passively. 
[0035] In itself, all the means that affect the intensity distribution of the expansion flux of light in 
the cross section as the image source which does not emit light are included. As an example, 
although the slide of a positive, a diaphragm or a shutter, a light valve, etc. are contained, the 
matrix which generates light actively [ diode, a transistor a miniature electron tube, etc. ] is not 
included. 

[0036] Each image can be directly seen in a LCD matrix as an example. However, in order to 
obtain a big image, each image formed in the internal objective plane of a projector is expanded 
on a plane of incidence with a projection objective lens. 

[0037] It is a chisel that the expansion element of the predetermined number corresponding to 
the number of projectors is arranged following the division means of a partial optical path to 
each partial flux of light, when the path of the partial flux of light is [ and ] smaller than the 
magnitude of the objective plane inside equipment in an image imaging projector, and each 
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expansion element expands the partial flux of light even to the magnitude of the internal 
objective plane of each projector. Expansion of the partial flux of light to the magnitude of a 
corresponding internal objective plane enables it to irradiate an internal objective plane according 
to other partial flux of lights in other projectors, and the partial flux of light which has the same 
property. 

[0038] In the laser projector stated to the above-mentioned item 2, a space flux of light 
modulation means contains the biaxial actuation deviation system which deflects the 
corresponding partial flux of light to two-dimensional. The line recognized by the watcher as a 
frame or an image on a plane of incidence according to this written-in partial flux of light is 
formed as a close train. 

[0039] A biaxial deviation system is combination with the tilt mirror for the polygon mirror for the 
Rhine deviation, an image, or frame scanning at a detail. A biaxial deviation system can realize an 
above-mentioned means advantageously by arranging to a duplex, however, a biaxial actuation 
deviation system — the [ international patent application public presentation official report ] — 
it is also possible to constitute from a controllable means expressed to WO 96/No. 25009. In this 
case, it is important for the flux of light to become irregular only in that radiation direction. 
[0040] In the projector which operates in the write-in flux of light, the means for intensity 
modulation is an electro-optics acoustooptics-modulator [ a detail ]. These modulators produce 
the partial flux of light in which intensity modulation was carried out by comparatively easy 
electric control. 

[0041] furthermore, a luminous-intensity modulation or amplitude modulation — the 
[ international patent application public presentation official report ] — it is also possible to 
carry out based on one of the principles expressed to WO 96/No. 25009. Two kinds of light 
sources are used in this invention. 

[0042] The light source of the 1st class is the radiation source which has the optical intensity- 
distribution curve expanded spatially. These radiation sources are realized as luminous-radiation 
objects, such as temperature radiators, such as a halogen lamp, or light emitting diode. 
[0043] The light source of the 2nd class is the radiation source which produces the flux of light 
parallel as a matter of fact If based on a current technique, this radiation source will be a laser 
light source. In a video projection system, especially a suitable laser light source has the 
property that emission of the flux of light is restricted by diffraction. 

[0044] The video projection system based on this invention is suitable especially also when 
projecting a color picture. As for this kind of video projection system, the optical path of the flux 
of light containing the primary color of red, green, and blue is characterized [ 1st ] by following 
the light source. A division means is arranged on this optical path, divides the flux of light into 
the partial flux of light of the predetermined number corresponding to the number of projectors, 
and divides each of these partial flux of lights into the three more partial flux of lights. Each of 
the partial flux of light has a partial optical path while containing red, green, and one color in blue 
primary color, and an intensity modulation means is arranged on each partial optical path. 
Furthermore, each of three partial optical paths to which it is shown to one of the partial flux of 
lights which are red, green, and one color of blue primary color is assigned to one of the 
projectors, and the intensity modulation means placed on these three partial optical paths is 
controlled by the color video signal from the video source. 

[0045] The video projection system for projecting a color picture is characterized [ 2nd ] by 
arranging the means for dividing the three flux of lights on these three optical paths while red, 
green, and the optical path over the flux of light of blue primary color separated spatially follow 
the light source. These means divide each of the three flux of lights into the partial flux of light 
of the predetermined number corresponding to the number of projectors. Each partial flux of light 
has a partial optical path, and an intensity modulation means is arranged on each partial optical 
path here. Furthermore, each of three partial optical paths to which it is shown to one of the 
partial flux of lights which are red, green, and one color in blue primary color is assigned to one 
of the projectors, and the intensity modulation means placed on these three partial optical paths 
is controlled by the color video signal from the video source. 

[0046] In the case of the latter, the light source is the radiation source divided into an optical 
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path with separate red, green, and blue color component from now on, or the light source 
consists of the three radiation sources from which each produces one of red, green, and blue in 
the independent optical path. 

[0047] In order to acquire homogeneity and a permanent image reconstruction property as much 
as possible, in the range of this invention, especially use of the light source which is a RGB laser 
light source is advantageous, although a temperature radiator gives a continuous spectrum, a 
spectral region in three primary colors is taken out from this continuous spectrum — being 
sufficient . The big energy loss by heat is always mainly followed on actuation of a temperature 
radiator. However, a RGB laser light source gives only three Mitsunari of a several nanometers 
wavelength field. The wavelength of this laser beam can be maintained time almost uniformly 
based on the property of the laser matter. 

[0048] The rate of an output to each in three primary colors can be adjusted very stably with an 
electronic control, as an example, the white balance of the light source of a projector to the 
standard intensity of illumination D65 equivalent to day ranges is [ 100% (632nm) of red ] green - 
- the power ratio of 67.9% (445nm) of blue is needed 95.3% (532nm). 

[0049] That an expansion element is arranged following a division means on the partial optical 
path of each partial flux of light of primary color One of the partial flux of lights of primary color 
is expanded even to the magnitude of the internal objective plane of the projector with which it 
is a chisel when the path of the partial flux of light is smaller than the magnitude of the objective 
plane inside equipment, and each expansion element corresponds in the image imaging projector 
stated to the above-mentioned item 1. 

[0050] In the above-mentioned two modifications of the video projection system for projecting a 
color picture, an advantageous configuration is the point of being projected on the partial flux of 
light compounded spatially for the three partial flux of lights related with the projector and each 
color picture being assigned to a superposition means, and projecting each color picture on a 
plane of incidence. 

[0051] Here, it does not mean that the partial flux of light piles up "superposition" of the partial 
flux of light on a plane of incidence on a direct plane of incidence, and the partial flux of light 
means that it is possible to pile up in the field between an intensity modulation means and a 
plane of incidence. The point that a synthetic color picture is formed on a plane of incidence 
from the partial flux of light of a different color regardless of the location of superposition as a 
result of this superposition is important The partial flux of light of the color from which it differs 
on three partial optical paths is piled up by the following three approaches, and forms each color 
picture. That is, the partial flux of light of three different colors of primary color is directly piled 
up on this plane of incidence about each image with a color picture projector equipped with 
three projection channels for the image reconstruction by which 1 itself was turned to the plane 
of incidence of each image. 2) Pile up the image of three different colors of primary color about 
the image of each [ the optical-path top between a spatial flux of light modulation means and a 
plane of incidence ]. 3) Pile up the partial flux of light of three different colors of primary color 
about the image of each [ the optical-path top between an intensity modulation means and a 
spatial flux of light modulation means ]. 

[0052] Furthermore, the number of color components is not limited to the three primary colors. 
Since all other colour stimulus specification in the chromaticity diagram made by the three 
primary colors by using the three primary colors is obtained, this configuration is only one of the 
especially advantageous things. This invention can be realized using two colors other than the 
three primary colors, or three colors. In this case, when the image of high quality is not formed 
or more colors than three colors are used, cost increases. 

[0053] It has set that it is arranged in three partial optical paths after the objective plane inside 
the equipment related with one of the projectors to each color picture while the means for piling 
up three images of primary color and forming each color picture forms each image of primary 
color to the image imaging projector stated to the above-mentioned item 1, and it is a chisel. 
[0054] On the other hand, in the laser projector stated to the above-mentioned item 2, 
especially the point arranged after three intensity modulation means by which the superposition 
means was associated on three partial optical paths by one of the projectors is advantageous. A 
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superposition means compounds the three partial flux of lights of primary color to a common 
optical path, and a space flux of light modulation means is arranged next. 
[0055] In this case, since spatial integration is performed in this side of a spatial flux of light 
modulation means and the problem of a convergence does not arise on a plane of incidence, a 
problem is not produced when piling up the three flux of lights of primary color. However, it is 
also possible to carry out by piling up the image of a color which is different in a laser projector 
on a plane of incidence or after a spatial flux of light modulation means in one of the 
superposition of the flux of light of the color from which a **** differs. 

[0056] In the laser projector described in the above-mentioned item 2, in order to adjust image 
size, as for a spatial flux of light modulation means, it is desirable to include the conversion 
optical element which decreases or increases a deflection angle. 

[0057] Furthermore, a video projection device can have the light source which generates red, 
green, and the partial flux of light of blue primary color in order in time. It is also possible to 
perform time continuous generating of this partial flux of light with a division means. A time 
amount duplication mode of operation for this to project each color picture is obtained, and an 
intensity modulation means and a spatial modulation means are controlled based on a video 
signal. These video signals are generated corresponding to time amount duplication actuation. 
Since this kind of image formation has the small cost concerning adjustment of each color 
channel in such a case, it is advantageous especially in an image imaging projector, furthermore, 
this time amount duplication mode of operation — a component — about — it has the general 
advantage that reducing by 2/3 is possible. 

[0058] or [ whether in many applications, the light source is detached and arranged from a 
projector, or spatially, projectors are detached a little and they are installed, or / that it is 
required to carry out and to arrange flexibly spatially ] — or it is recommended. For this reason, 
optical fiber connection is prepared in the part between the flux of light division means on each 
partial optical path, and a spatial flux of light modulation means. It is important for each partial 
flux of light to be combined with one or more optical fibers as completely as possible. 
[0059] In the laser projector using a write-in laser beam bundle, optical fiber connection is 
especially prepared preferably between the intensity modulation means on a partial optical path, 
and a spatial flux of light modulation means. Moreover, optical fiber connection can also be 
prepared between a division means and an intensity modulation means. 

[0060] A part of partial optical path [ at least ] located between a superposition means and a 
spatial flux of light modulation means in the video projection system which forms a color picture 
based on the laser projector stated to the above-mentioned item 2 has especially the 
advantageous thing formed of optical fiber connection. 

[0061] However, no partial optical paths are necessarily required for having optical fiber 
connection. It is also possible to combine optical fiber connection with other optical transmission 
lines. Furthermore, in order to acquire a three-dimension image impression, it is also possible to 
use this invention advantageously in the video projection system which two images pile up. 
projecting each image with which the 1 polarization directions differ as an approach suitable 
when the laser light source is used especially (a laser light source giving the light which polarized 
generally), and 2 — although it has slightly different wavelength, there are two of projecting each 
image perceived as the same color (a laser light source generating light with small bandwidth 
generally) in people's eye. 

[0062] the 1st approach — as an example — the [ German patent ] — although indicated by 
DE19537356C No. 1, the image with which the polarization direction formed by the projector 
here intersected perpendicularly mutually piles up. Also in this case, the one light source is used 
and it is advantageous on a plane of incidence coincidence and that two images are formed 
mutually-independent. 

[0063] Here, the light source generates the light which has at least two different polarization 
directions, and each polarization is guided at an intensity modulation means. In this case, it is 
possible to control an intensity modulation means by the source on top of which an image is laid 
so that the 3rd Motomi may be made possible. The modulated flux of light is projected on a plane 
of incidence by each projector adjusted by receiving mutually. 
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[0064] However, it is possible to acquire the different polarization direction also by using the 
light source which gives the flux of light which carried out the circular polarization of light In this 
case, the two different polarization directions are acquired by the flux of light division means. 
[0065] the [ German patent ] — generating and division of polarization different here are 
performed before an intensity modulation means to the indication of DE19537356C No. 1. This 
divides and has the advantage that the image according to individual is generated by coincidence 
to a right eye and a left eye. here, in order to obtain the resolution of an image which is realized 
in two-dimensional projection, each image is alike, respectively, it receives, and one projector is 
used. 

[0066] the 2nd approach — as an example — the [ German patent application public 
presentation official report ] — although indicated by DE 19808264ANo. 1, the image which has a 
different frenum region wavelength field formed by the projector piles up here. 
[0067] If based on this invention, the light source can generate the flux of light of different 
wavelength to which the difference of two different wavelength becomes smaller than 80nm. The 
two partial flux of lights arise with a flux of light division means, and it shows around at the 
intensity modulation means which can be controlled by the source on top of which an image is 
laid so that "the 3rd Motomi" may be made possible. The modulated flux of light is projected on 
a plane of incidence by each projector adjusted by receiving mutually. 

[0068] The flux of light of the light source is divided into the partial flux of light in all cases by 
the configuration based on this invention. It is possible to reduce cost sharply according to this 
process as compared with a well-known configuration. 

[0069] Electronic video information is changed into optical video information by the intensity 
modulation means or the spatial flux of light modulation means, and an image is formed from two 
or more projectors spatially arranged independently using this information. A very big advantage 
is acquired by using a laser light source, when generating the RGB flux of light It is possible to 
maintain at stability the wavelength to which the laser light source was set beforehand over the 
whole life of a lamp. It is possible to make the color reproducing characteristics of a projector by 
this eternally the same between projectors in time. All the optical elements used, such as a 
deviation mirror, a half mirror, and a color mirror, are passive elements optically, it is not 
dependent on an output and the function does not change along with the passage of time. 
[0070] The video projection system using two or more projectors can be constituted more 
simply. It is also possible to reduce sharply the cost accompanying such a video projection 
system use and maintenance by the system based on this invention. 
[0071] 

[Embodiment of the Invention] This invention is explained below at a detail based on drawing 1 
thru/or drawing 7 . Drawing 1 shows the video projection system for projecting three images, and 
Images A, B, and C are formed of the write-in flux of light, optics — a signal — conveying — a 
part — the flux of light — two — 1 — three — ' — four — ' — intensity modulation — carrying 
out — things — being possible — double — the light source — 101 — three — a piece a 
projector — 1 15,1 16 — and — 117 — between — an optical fiber — connection — 45 — 46 — 
and — 47 — transmitting — having . Three projectors 1 15,1 16 and 1 17 are turned to planes of 
incidence 55, 56, and 57, respectively. 

[0072] Furthermore, the double light source 101 which can carry out intensity modulation, 
projectors 115,116 and 117, the electronic control unit 105 for the video channels C 
corresponding to each, the electronic control unit 106 for video channel B, and the. electronic 
control unit 107 for video channel A are connected electrically. 

[0073] In this operation gestalt, three images can be projected mutually-independent about a 
direction, a location, size, and the contents of an image. It receives mutually and the installation 
location of the planes of incidence 55, 56, and 57 assigned to projectors 115,116 and 117 and 
each projector can be chosen comparatively independently. It is easily possible to take the 
distance of 60 meters among three projectors 115,116 and 117. The maximum distance from the 
double light source 101 which can carry out intensity modulation to projectors 115,116 and 117 
must not far exceed 30 meters for the optical attenuation of an optical fiber available at present 
which leads to loss on the strength. 
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[0074] The double light source 101 in which the thing which was shown in the example based on 
drawing 1 , and which carry out intensity modulation is possible consists of a means 111 for 
dividing the light source 100 and the flux of light 1 into the three partial flux of lights, and three 
intensity modulation means 25, 26, and 27. The flux of light 1 injected from the light source 100 
is divided by the means 111 for dividing the flux of light into the three partial flux of lights 2, 3, 
and 4 of the same reinforcement. Therefore, each of the partial flux of lights 2, 3, and 4 has one 
third of the reinforcement of the flux of light 1. The partial flux of lights 2, 3, and 4 form each 
images A, B, and C on planes of incidence 55 and 56 and 57. 

[0075] In this example, the light source 100 is a monochrome laser light source with a 
wavelength of 532nm. In this example, a means 1 1 1 to divide the flux of light 1 into the three 
partial flux of lights consists of a 33% splitter mirror 61 which is a half mirror, and a 50% splitter 
mirror 62. It is arranged forward and backward mutually [ the splitter mirror 61 and the splitter 
mirror 62 ] on the optical path of the flux of light 1. In this case, 90 degrees of partial flux of 
lights 2 and 3 are deflected by the deviation mirror 65. The means 25, 26, and 27 for intensity 
modulation are related with each of the partial flux of lights 2, 3, and 4, respectively. In this 
example, an intensity modulation means is an acoustooptic modulator. Each of three intensity 
modulation means 25, 26, and 27 which operates mutually-independent receives an electrical 
signal from one of electronic control units 105,106 and 107. These electrical signals support the 
image information of each image displayed on planes of incidence 55 and 56 and 57. The 
electrical signal for intensity modulation is acquired from video signals A, B, and C. 
[0076] as an example — the [ German patent ] — the approach of a video data and the method 
of controlling a modulator are stated to DE19537356C No. 1. If it thinks in the travelling direction 
of light, the edge of the optical input side of the optical fiber connection 45, 46, and 47 will be 
arranged after the intensity modulation means 25, 26, and 27 on an optical path. Modulated 
partial flux of light 2\ 3', and 4 f are inputted into the edge of an optical input side, respectively. In 
this example, each optical fiber connection 45, 46, and 47 consists of coupling-out optical 
elements of the optical output edge of the coupling-Inn optical element of an optical input edge, 
a multiplex-mode optical fiber, and an optical fiber, as an example — the [ German patent 
application public presentation official report] — it is related and stated to DE 19616843ANo. 1 
how optical fiber connection of this kind is constituted in a video projection system. 
[0077] Each optical output edge of the optical fiber connection 45, 46, and 47 is connected to 
one of the projectors 115,116 and 117. In this example, projectors 1 15,1 16 and 1 17 are equipped 
with the means 35, 36, and 37 for a spatial flux of light modulation, respectively. Incidence of the 
partial flux of light which comes out of the optical fiber connection 45, 46, and 47 is carried out 
to the spatial flux of light modulation means 35, 36, and 37, respectively. The spatial flux of light 
modulation means in this example consists of tilt mirrors for the rotating type polygon mirror for 
the Rhine deviation, and a frame deviation, this kind of configuration — the [ German patent ] 
although stated to DE4324849C No. 2, the conversion optical element for increasing the 
deflection angle of the flux of light is arranged after two deviation mirrors. When a conversion 
optical element is needed, it is also possible to constitute a part of each spatial flux of light 
modulation means from a conversion optical element. The partial flux of lights 15, 16, and 17 
deflected in the direction of Rhine and the direction of a frame are alike, respectively, and each 
images A, B, and C are formed. 

[0078] Drawing 2 shows the video projection system for projecting three images formed of a 
LCD matrix, and A, B and C. The projector which operates using a LCD matrix is contained 
under the category of an image imaging projector. Also in this example, a laser light source is 
used as the light source 200, and the optical fiber connection 45, 46, and 47 is used in the 
optical channel. In this case, the video projection system which can be set contains the double 
light source 201 (intensity modulation cannot be carried out) and three projectors 215,216 and 
217 which generate the three partial flux of lights 2, 3, and 4. Each projector is turned to one of 
planes of incidence 55, 56, and 57. The optical connection between the double light source 201 
and projectors 215,216 and 217 is obtained by three optical fiber connection 45, 46, and 47. It is 
possible to project three images mutually-independent about a direction, a location, size, and the 
contents of an image by this configuration. 



http://www4.ipdl jpo.go.jp/cgi-bin/tranjweb_cgi_ejje 



2004/06/03 



11/14 s<— V 



[0079] It receives mutually and the installation location of the planes of incidence 55, 56, and 57 
assigned to projectors 215,216 and 217 and each projector here can be chosen comparatively 
independently, as stated with reference to drawing 1 . 

[0080] In the example based on drawing 2 , the double light source 201 has the means 21 1 for 
dividing the one light source 200 and flux of light into the three partial flux of lights. The flux of 
light 1 which comes out of the light source 200 is divided into the three partial flux of lights 2, 3, 
and 4 with equal reinforcement by the division means. That is, each of the partial flux of lights 2, 
3, and 4 has one third of the reinforcement of the flux of light 1. In this example, the light source 
200 is a laser light source with a wavelength of 532nm. The means for dividing the flux of light 1 
contains the splitter mirror 61 and 50% splitter mirror 62 33%. It is arranged forward and 
backward mutually [ the splitter mirror 61 and the splitter mirror 62 ] on the optical path of the 
flux of light 1. In this case, incidence of the partial flux of lights 2, 3, and 4 is carried out to one 
of the optical input edges of optical fiber connection by the deviation mirror 65 and the coupling- 
Inn optical element. 

[0081] In this example, each optical output edge of the optical fiber connection 45, 46, and 47 is 
connected to one of the projectors 215,216 and 217. In this case, each projectors 215,216 and 
217 have the optical elements 225,226 and 227, the intensity modulation means 25, 26, and 27, 
the spatial flux of light modulation means 35, 36, and 37, and the incident light study elements 
85, 86, and 87 for expanding the partial flux of lights 2, 3, and 4. In this case, the partial flux of 
lights 15, 16, and 17 always contain the full-sized image information of each image. 
[0082] In this example, the intensity modulation means 25, 26, and 27 are the same things which 
were in agreement with spatial flux of light modulation means 35, 36, and 37 to correspond. 
These means are realized by the LCD matrix in this example. Each LCD matrix is arranged 
before the focus by the side of the target of the incident light study elements 85, 86, and 87. A 
LCD matrix is an objective plane inside equipment, and it is controlled by the electronics control 
section 105 so that the whole image is projected in the objective plane on which it is projected 
on planes of incidence 55 and 56 and 57 with the incident light study elements 85, 86, and 87. 
One electronic control unit 105 which processes video signal A in this example is formed. 
Therefore, it is projected on the same image by planes of incidence 55, 56, and 57. Each image is 
projected on different space as an example. 

[0083] The optical elements 225,226 and 227 for expanding the partial flux of light are needed 
when the image field of a LCD matrix expands homogeneity and the partial flux of light injected 
from an optical fiber until it irradiates completely as much as possible, the image imaging 
projection system using the expanded laser beam bundle — as an example the [ Europe 
patent application public presentation official report] — it is indicated by EP No. 0589179. In 
this case, a DMD array is used as an intensity modulation means and a spatial flux of light 
modulation means. 

[0084] Drawing 3 shows the optical configuration of the video projection system for projecting 
four color pictures A, B, C, and D equipped with the double light source 301 in which intensity 
modulation is possible. 

[0085] The light source 300 generates the red-green-blue light bundle 1 (RGB flux of light). In 
this example, the flux of light is a RGB laser beam bundle. Incidence of the flux of light 1 is 
carried out to the 1st half mirror 62. The 1st half mirror 62 divides the flux of light 1 into the two 
partial flux of lights 2 and 3 which have 50% of reinforcement of the incidence RGB flux of light 1, 
respectively. The 2nd half mirror 62 which forms the partial flux of lights 4 and 6 which have 25% 
of RGB reinforcement of the RGB flux of light 1, respectively is arranged on the optical path of 
the partial flux of light 2. Hereafter, an optical path is explained only about the optical element 
for the image display in the video channel D. 90 degrees of partial flux of lights 3 are deflected 
by the deviation mirror 65 50%. Then, incidence of the partial flux of light 3 is carried out to the 
further half mirror 62. The partial flux of lights 5 and 7 in which each has 25% of reinforcement of 
the RGB flux of light 1 are formed. Incidence of the partial flux of light 7 is carried out to the 1st 
color mirror 63 25%. As for the 1st color mirror 63, it reflects and the red partial flux of light 8 of 
the partial flux of light 7 penetrates green and the blue partial flux of light 9. Incidence of green 
and the blue partial flux of light 9 is carried out to the 2nd color mirror 64. As for the 2nd color 
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mirror 64, it reflects and the green partial flux of light 10 penetrates the blue partial flux of light 
11 towards the intensity modulation means 25. The green partial flux of light 10 and the red 
partial flux of light 8 are deflected towards the intensity modulation means 25 by the further 
deviation mirror 65 on an optical path. In this example, the intensity modulation means 25 has 
three independent modulators on the strength corresponding to each primary color in each. 
[0086] Division of the flux of light of the video channel D described here is the same also about 
the video channels A, B, and C. The half mirror 62 which functions when dividing the flux of light 
1, the deviation mirror 65, and the color mirrors 63 and 64 constitute the means 311 for dividing 
the RGB flux of light 1 into the four partial flux of lights. 

[0087] The red partial flux of light 8, the green partial flux of light 10, and the blue partial flux of 
light 1 1 carry out incidence to the intensity modulation means 25R, 25G, and 25B, respectively, 
with a red modulating signal, intensity modulation means 25G are controlled by the green 
modulating signal, and intensity modulation means 25R can control intensity modulation means 
25B by the blue modulating signal. 

[0088] The intensity modulation means in the video channels A, B, and C is constituted similarly. 
The superposition means 65 is arranged after the intensity modulation means 25 on three partial 
optical paths of primary color. The deviation mirror 65 is arranged on the partial optical path of 
red partial flux of light 8 1 by which intensity modulation was carried out a part — an optical path 

— a top — a deviation — a mirror — 65 — after — **** — a color — a mirror — 64 — 
placing — having — intensity modulation — carrying out — having had — red — a part the 
flux of light — eight — ' — penetrating — although — intensity modulation — carrying out — 
having had — green — a part — the flux of light — ten — ' — reflecting . intensity modulation - 

— carrying out — having had — red — and — green — a part — the flux of light — nine ' 
a part — an optical path — a top — placing — having had — a color — a mirror — 63 
intensity modulation — carrying out — having had — red — and — green — a part the flux 
of light — nine — ' — reflecting — although — intensity modulation — carrying out — having 
had — blue — a part — the flux of light — 11 — ' — penetrating . While brightness is collinear- 
ized after the color mirror 63, RGB partial flux of light T by which the color modulation was 
carried out is obtained. RGB partial flux of light T has the brightness and the color effectiveness 
corresponding to the information included in color video signal D. Mitsunari — a part — intensity 
modulation (based on the intensity modulation means 26, 27, and 28) — and — a collinear 
intensity modulation — and — a color — a modulation — carrying out — having had — a part - 

— the flux of light — two — ' — three — * — and — six — 1 — being generated — composition 
(based on the superposition means 76, 77, and 78) — each — video — a channel — A — B 

and — C — ******** — the same — carrying out — having . video — a channel — D — a part 

— the flux of light — eight — ' — nine — ' — ten — ' — and — 11 — 1 — spatial — 
superposition — carrying out — a top — functioning — a deviation — a mirror — 65 — a color 

— a mirror — 63 — 64 — threefold superposition means 75 — constituting . A means to 
perform three-fold superposition about the video channels D, C, B, and A constitutes the 
element group 312 for piling up the partial flux of light of the primary color modulated in four 
projectors. 

[0089] The point arranged on the carrier with which at least one of the division means 311, the 
intensity modulation means 25, 26, 27, and 28, and the superposition element groups 312 has 
four superposition means [ three-fold ] 75, 76, 77, and 78 is important. This configuration can be 
carried out with an optical element or a conventional new integrated optics system, and a 
conventional microoptics element, the [ German patent application public presentation official 
report ] — many examples which used the integrated optics system and the microoptics element 
are stated to DE 19503929ANo. 1. 

[0090] a video signal — D — C — B — or — A — having corresponded — being the further — 
processing — carrying out — a sake — brightness — and — a color — information becoming 
irregular — having had — four — a ** — RGB — a part — the flux of light — two — ' — three 

— ■ — six — ' — and — seven — 1 — superposition — a sake — an element — a group — 312 

— an output side — setting — forming — having . For that, all the flux of lights must be 
generated by the one light source 300. RGB — a part — the flux of light — two — ' — three — 
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' — six — f — and — seven — f — an achromatic lens — an optical fiber — introducing — 
having . Each optical fiber forms optical fiber connection between the double light source 301 in 
which intensity modulation is possible, and four projectors 315,316,317 and 318. 
[0091] Projectors 315,316,317 and 318 have the means 35, 36, 37, and 38 for a spatial flux of 
light modulation, respectively. In this example, the means 35, 36, 37, and 38 for a spatial flux of 
light modulation are biaxial deviation systems which consist of a polygon mirror and a tilt mirror. 
The intensity modulation injected from an optical fiber and the flux of light by which the color 
modulation was carried out progress to the tilt mirror for the polygon mirror for the Rhine 
deviation, and also a frame deviation by the flux of light deformation optical element These 
element groups are roughly shown in drawing 3 . The polygon mirror and the tilt mirror are 
electrically connected to the corresponding control units 105,106,107 and 108, respectively. 
About how processing of video signal A which is an input video signal, video signal B, video signal 
C, and video signal D is performed, it mentions later based on drawing 7 . 

[0092] Drawing 4 shows the video projection system for projecting the two or more same images 
as the principle shown in drawing 3 . In this example, the double light source 401 in which 
intensity modulation is possible includes three laser light sources 405,406 and 407 and the 
means 41 1 for dividing four directions of each flux of light into the primary color of red, green, 
and blue. As for this configuration, a laser light source 405 differs from the configuration of 
drawing 3 in that a laser light source 406 is formed in green, and the laser light source 407 is 
formed for blue in red. In this case, the three primary colors will follow a separate optical path. 
Therefore, the color mirror for dividing the flux of light into primary color is not required. In this 
example, the flux of light is divided by a half mirror 62 and the deviation mirror 65 like drawing 3 
based on reinforcement 50%. 

[0093] In this case, 17 mirrors are used. Although 22 mirrors are used with the configuration 
based on drawing 3 , cost may become larger in order to have to separate the three primary 
colors. 

[0094] Completely like the operation gestalt of drawing 3 , a video projection system is seen to 
the travelling direction of light, and is arranged after the division means 411. Although a video 
projection system for drawing 5 to project two or more images is shown, the three primary colors 
are sent to the intensity modulation means 25, 26, 27, and 28 in order in time. A laser light 
source 500 is the radiation source of the double light source 501 which can carry out intensity 
modulation, and generates a part for red, green, and blue Mitsunari continuously in time. The 
intensity modulation means 25, 26, 27, and 28 are controlled by time amount duplication 
actuation according to the video signals A, B t C, and D in this time, and the synchronizing signal 
obtained from the means 35, 36, 37, and 38 for deflecting the RGB partial flux of light. 
[0095] In this case, the means 51 1 for dividing four directions of flux of lights only has three a 
half mirror 62 and three deviation mirrors 65. Other reference agreements show the same 
component as the thing in drawing 3 . 

[0096] It becomes possible to build the video projection system for projecting the image which 
gives a three-dimension image impression according to the description of this invention again, 
the same configuration — as an example — the [ Europe patent application public presentation 
official report ] — although indicated by EP 0473343 ANo. 1, one projector is used with this 
configuration. Drawing 6 shows the video projection system for the monochrome stereoscopic 
vision image display equipped with two projectors 316,317 as an example, and the image E which 
the light which has the vertical polarization direction forms, and the image F which the light 
which has the horizontal polarization direction forms pile it up on a plane of incidence 59. In 
order to perform the 3rd Motomi, a watcher wears the glasses equipped with the polarizing filter 
which takes out a part for Mitsunari of one image to one side of a watcher's eye. 
[0097] The video projection system in this case is equipped with the light source 600 which 
generates the light which has the two polarization directions which intersect perpendicularly 
mutually although wavelength is single. The double light source [ the means 61 1 for dividing the 
light source 600 and the flux of light 1 ] 601 which can carry out intensity modulation with the 
intensity modulation means 26 and 27 is constituted. A vertical polarization component is 
separated from a horizontal polarization component by the beam splitter 66. The split ratio of the 



http://www4.ipdl.jpo.go.jp/cgi~bin/tran_web_cgi_ejje 



2004/06/03 



14/14 V 



flux of light 1 is 50%. One side of the partial flux of lights 2 and 3 carries out incidence to one 
side of the intensity modulation means 26 and 27 arranged after the division means 611. The 
intensity modulation means 26 and 27 are controlled by the electronic control unit 109 which 
controls the intensity modulation means 26 and 27 based on video signal S. Other reference 
agreements show the component group already described based on drawing 3 about the 
interaction. The three-dimensional display of a color picture is possible by combination with the 
video projection system shown in the video projection system, drawing 3 , or drawing 4 based on 
drawing 6 . 

[0098] Drawing 7 shows the four-channel image preservation section 110 used when four images 
are projected in the configuration based on drawing 3 or drawing 4 as an example. In an input 
side, the video source is connected to the input sectors 85, 86, 87, and 88 of the image 
preservation section 110 by each video signals A, B, C, and D as a RGB color signal and a 
synchronizing signal sync. In an output side, a RGB color signal is taken out from the output 
sectors 95, 96, 97, and 98 4 times. The synchronization of an output side is performed by facet 
clock signal Taktr obtained from the rotation location of each polygon mirror in a deflection 
means, and s, t and u. One of the output sectors 95, 96, 97, and 98 is related with the input 
sectors 85, 86, 87, and 88, respectively. The input sector 85 and the output sectors 86 are some 
electronic control units. Other sectors are attached to electronic control units 106,107 and 108, 
respectively. 
[0099] 

[Effect of the Invention] By the video projection system based on this invention, the initial cost 
accompanying starting actuation of a multi-channel projection system, continuous action, and 
maintenance is reduced sharply. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the video projection system for projecting two 
or more images on a detail more about a video projection system. 
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PRIOR ART 

[Description of the Prior Art] In such a projection system, the light source for generating at least 
one flux of light, the intensity modulation means and spatial flux of light modulation means 
controlled by the video signal, and at least one plane of incidence for displaying each image of a 
predetermined number are arranged in accordance with an optical path. 
[0003] The projector (projector) equipped with the light source based on the following two 
principles of operation is known. Namely, 1. Projectors based on the conventional imagmg 
principle, such as a LCD projector and a DLP projector. These projectors are called a "image- 
imaging projector" below. 2. Projector using the flux of light deflected by two-dimensional. These 
projectors are called a "laser display" or a "laser projector." 

[0004] The above-mentioned projector can be designed for the purpose of projecting a 
monochrome image and monochrome image chiefly. It is enough to change electronic image 
information into a luminous-intensity modulation or intensity modulation in such a case. It 
depends for the impression of an image on adjustment of the brightness of the image to the 
situation of a surrounding light the 1st. The maximum brightness of an image is restricted by the 
optical output modulated 100%. The impression of an image is further determined by the level of 
contrast Modulation width of face is fixed in adjustment of contrast. That is, the gray value of a 
video signal is correlated with the optical output modulated by corresponding. 
[0005] What is necessary is to receive mutually and just to adjust the parameter of the 
brightness of a projector, contrast, and spectral intensity distribution, when projecting the image 
with the same projector of two or more same classes arranged by adjoining each other mutually. 
Therefore, possible adjustment of 1 2 may exist in four projectors to four images. 
[0006] Furthermore, the image modulation means and the related electronics control section of a 
projector need to operate in the completely same property. Only by this, it becomes actually 
possible to project the image with two or more same projectors which receive the same video 
information. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] By the video projection system based on this invention, the initial cost 
accompanying starting actuation of a multi-channel projection system, continuous action, and 
maintenance is reduced sharply. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The degree of freedom at the time of adjusting a 
projector increases large about 3 times, when generating a color image. In the case of a color 
picture projector, this is explained by when three monochrome systems of a different color, i.e., 
the system for primary color red (R), and system ** the system of ** and for primary color 
green (G) primary color blue (B) are together. Therefore, nine possibility can be considered when 
adjusting the color effectiveness of an image, contrast, and brightness. Therefore, the degree of 
freedom of adjustment with four projectors is already set also to 36. The property of the image 
of the following in relation to people's check-by-looking capacity must be almost the same in 
two or more projectors. That is, they are ****** of contrast (light-and-darkness ratio), gradation 
(channel gradation), a convergence (overlap of a color), and an image, the presentation (pixel 
structure) of an image, brightness (luminous intensity), color reinforcement (saturation), and a 
color tone (hue). Especially the color difference between the projectors which project an image 
so that each other may be adjoined directly mutually (difference of colour stimulus specification) 
is detected by people by very high sensibility. The purpose which carries out the maximum 
coincidence of the projection property of two or more projectors is actually attained only by 
spending a considerable technique, cost, an effort, and time amount 

[0008] In order to project a big image, the whole image is usually formed combining two or more 
separate images. Each image is formed by one projector, respectively for this purpose. 
[0009] The configuration equipped with two or more LCD projectors as an example is known, the 
[ Europe patent application public presentation official report ] — according to EP 0731603ANo. 
2, such a projector has the source of the white light where red, green, and the blue three primary 
colors are taken out, respectively. The configuration equipped with the three light sources which 
each gives one primary color is also known. These light sources are temperature radiators. There 
is a big problem in the solution using a temperature radiator. The watcher of a projection image 
expects brightness and an image with a uniform color expression. However, this is not realized 
when the projector which forms each image has each light source. Each brightness and color 
reproduction property of the light source of each projector become the same, and it is hard to 
think that it is maintained still more nearly everlastingly with the same condition. 
[0010] The greatest trouble is that the degrees of aging of a projection lamp differ and change 
which cannot be predicted occurs in spectral intensity distribution through this process. Even if 
it is the same class and use age, it is shown by the experiment that the color temperatures of 
each projection lamp differ sharply in a radiation property. Consequently, the color which 
changes in each image with each projectors is reproduced. The methods of change of the color 
temperature of the projection lamp of each [ the process of aging ] differ greatly. 
[0011] Another cause of the difference of spectral intensity distribution is each difference and 
tolerance in the electric power supply to the light source or a cathode-ray tube of a projector. 
All of these effects are connected with the futility of time amount and an ingredient when an 
operator adjusts and maintains the brightness of each projector of this kind of equipment, and 
the balance of the color effectiveness. The image which consists of each image must actually 
fulfill the suitable conditions about quality. The process which makes each image in agreement is 
a complicated thing which time amount requires very much. When increasing brightness by 
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changing the supply voltage or the supply current to a projection lamp as an example, a color 
temperature also changes. This effect can be compensated only by the new color-matching 
approach of a projector. When a projection lamp breaks down and it is exchanged for a new thing, 
since new projection lamps differ greatly in an optical output and a color temperature as 
compared with what is already used over the long period of time, this process will become still 
more uneconomical. Therefore, when one projection lamp breaks down, all the projection lamps 
of a system must often be exchanged. This also leads to increase of cost 
[0012] the [ furthermore, / Europe patent application public presentation official report ] — 
according to EP No. 0589179, it is possible to transpose the projection lamp (temperature 
radiator) of an image imaging projector to a laser light source. A laser light source has the 
advantage that it is possible to emit the light of predetermined wavelength as compared with a 
temperature radiator. That is, the laser light source from which the same class differs can emit 
the light of the completely same wavelength. This gives the big advantage that spectral intensity 
distribution is the same, in the laser light source which has the same structure. 
[0013] However, when a monochrome system is used also in this case, a difficulty arises, and 
when operating two or more laser light sources which receive each two or more images so that 
the whole image may give an impression with uniform brightness, big technical cost is required. 
[0014] The image imaging laser projection system which forms a color picture also needs red, 
green, and three laser light sources of blue primary color to each projector, as this example — 
the [ Europe patent application public presentation official report ] — there is a DLP system 
based on EP 05891 79ANo. 1. In this system, three laser light sources generate the laser beam 
bundle from which wavelength differs. This flux of light is spatially compounded by the optical 
element, and is expanded even to the magnitude of a DMD array. A DMD array carries out image 
formation on a plane of incidence with a projection objective lens. 

[0015] The strong ratio which receives mutually [ three laser light sources of a projector ], the 
maximum reinforcement (brightness of an image) of each projector, and modulation width of face 
(contrast) must be mutually made completely in agreement in the multiple configuration of these 
projectors. About this, in order to obtain homogeneity and a strong uniform exposure over the 
whole surface of the objective plane inside each projector, a special problem arises by expanding 
each laser beam bundle even to the magnitude of a DMD array. 

[0016] In this case, although it is thought that adjustment becomes easy with the fixed 
wavelength of a laser light source, in order to balance the RGB laser light source of two or more 
projectors so that it may have the reappearance property that all images are almost the same, to 
a color picture, an effort great also in this case is needed. 

[0017] Furthermore, the projector using the write-in flux of light is known (the [ an example / 
United States patent ] USPS No. 5,424,771). Since an image is formed in the Rhine dimension of 
a laser beam bundle parallel as a matter of fact, the main advantages of such a laser projector at 
the time of comparing with an image imaging projector are that optical IMEJINGU of the object 
from an objective plane to an image plane is not performed. However, about the problem which 
adjusts the same reappearance property in two or more projectors, some improvement is only 
found as compared with the configuration mentioned above. The projector with which the main 
advantages about this point operate using the write-in flux of light is a point which does not 
have an objective plane inside equipment and the problem of a uniform exposure of an objective 
plane does not produce. It has the further advantage that the focal depth of this kind of 
projector is infinite as a matter of fact, and an always clear image is obtained. 
[0018] However, when two or more projectors are used, in spite of being controlled by the same 
video signal, it is shown by the experiment that the difference which is visible to an eye in a 
reappearance image arises, and a degree of freedom is able to reduce this in the adjustment for 
every projector only with the means of 9 which starts comparatively as for a hand. 
[0019] The difficulty in making a projection property in agreement in two or more projectors is 
mainly based on the difference between the beam-of-light parameters of the laser beam bundle 
of two or more same laser light sources. Fundamentally, these parameters are the diameter of 
the flux of light, emission, a polarization condition, and mode structure. Also in this case, when 
maintaining the condition that two or more images look the same, the further effort is needed for 
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sufficient extent making these parameters in agreement about a different laser light source. 
There is a point that the stability of each laser light source of operation must be maintained over 
a long time as another trouble. 

[0020] In the simulator of a truck, a HEL, the aircraft, or a vessel, in order to simulate a 
horizontal image include angle so that it may actually be visible in an actual situation, an image is 
projected in a cylinder or a spherical side. The image in this case is constituted by two or more 
images from a different projection device for the big viewing angle needed in order to acquire the 
impression of an actual image. 

[0021] The configuration for projecting an image on U.S. Pat. No. 4,297,723 in an above- 
mentioned way using a projector is indicated. Intensity modulation of red, green, and the three 
blue laser beam bundles is separately carried out to a left-hand side image, a right-hand side 
image, and a central image. The light of the red of each image by which intensity modulation was 
carried out, green, and blue is spatially compounded by the color mirror. The three parallel flux of 
lights in which each contains the image information of each image are formed. Both these flux of 
lights are deflected by two-dimensional by the biaxial scan system. Next, the three flux of lights 
are deflected towards the plane of incidence which curved with the incident light study element 
specially constituted so that three images might form the whole image. A central image is 
projected in the direction given by the scan system. A right-hand side image and a left-hand 
side image are spatially separated from a central image by the deviation mirror. In order to be 
constituted so that a joint may be lost to extent which can permit the whole image, these 
mirrors must be correctly adjusted to the shaft of the main incident light line. Angle of projection 
must not far exceed 50 degrees for the deviation mirror needed in order to divide an image. 
[0022] Since it is technical, when it is many for which only one projection device is used, it is 
difficult to perform image projection about the level viewing angle of 200 degrees. Two pieces 
(example: the [ Europe patent ] EP 0210088BNo. 1) on which each projects the image according 
to individual, three pieces, four pieces, and more projection channels (example: the [ Europe 
patent application public presentation official report] EP 0522204ANo. 1, U.S. Pat. No. 5,424,771) 
than this are used, each image is joined, and the whole image is sometimes formed. With the 
conventional technique, a number of the projectors and the light sources needed by the 
projection channel are used for this purpose. A projector is constituted so that it may ask by 
image projection and an image may be arranged together. 

[0023] the [ Europe patent application public presentation official report ] — if based on EP 
0522204ANo. 1, six projectors will be arranged in the center of a projection dome. In this case, 
according to drawing 31, six pieces or the RGB laser light source beyond it which operates 
independently is used, and a RGB laser light source has the laser light source of primary color 
which operates independently, respectively. Two or more projectors which have the power 
source and control section of laser which each became independent of are used. 
[0024] If it is based on the phase of development at present so that it may guess from the above 
explanation, in order to perform projection covering the whole surface of a very big image, 
especially a dome, it is required to use two or more projection devices. However, especially with 
this kind of equipment, cost benefits large superfluously the installation of a projection system 
and maintenance which have the independent light source. 

[0025] Therefore, each of this invention is the same about the property of brightness, contrast 
and color reproduction, and it solves the problem which gives the video projection system for 
projecting two or more images with which each is similarly maintained about these properties at 
the time of actuation. 
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MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is a video projection system for projecting two or more images, and offers the video 
projection system by which the light source which generates at least one flux of light, the 
intensity modulation means and spatial flux of light modulation means controlled by the video 
signal, and at least one plane of incidence for displaying each image of a predetermined number 
are arranged in accordance with an optical path. If based on this invention, a video projection 
system is the projector of the predetermined number corresponding to the number of each 
images, it will have the projector with which each has a means for a spatial flux of light 
modulation, and these means will be optically connected to the light source. Furthermore, the 
means for dividing the flux of light into the partial flux of light of the predetermined number 
corresponding to the number of projectors is arranged after the light source in accordance with 
an optical path. Each of the partial flux of light has a partial optical path, the means for intensity 
modulation is arranged following each partial optical path, and the means for intensity modulation 
and the means for a spatial flux of light modulation are controlled by the signal of the video 
source while they are arranged along with one of the partial optical paths. 

[0027] One of the advantages of this invention is a point which receives light from the one main 
light source, although two or more projectors are separated about spatial arrangement, the 
projection direction, or the plane of incidence. According to the class of projection device, at 
least one video signal for two or more projectors is generated, and the means for the means for 
intensity modulation or a space flux of light modulation is supplied. The number of these means 
is equivalent to the number of projectors. 

[0028] The one video source does not mean that the one source is used for image generation, 
and means that it is possible to use the video source with which the predetermined numbers 
corresponding to the number of projectors differ. That is, it is possible to relate the one video 
source with each projector. The source can use a television oscillator and a videocassette 
recorder as an example. 

[0029] Furthermore, it is possible to divide the video information on a whole image into the video 
information unit of a predetermined number to each image corresponding to the number of 
projectors, and each projector is controlled by this video information, respectively. In this case, a 
projector can be arranged with sense by which a whole image is constituted from each image. 
The reappearance property of a projector over the image of each [ here ] becomes almost the 
same. The difference in the brightness by the light source, contrast, or a color is lost. 
[0030] Some fundamental possibility can be considered about the projection system use based 
on this invention. Namely, 1. Each of a projector can project the same image or a different image, 
a projector is arranged in this case in a different location, and each projector projects each 
image on a corresponding plane of incidence. Especially since the one light source is only needed 
when projected on the location where two or more images which may have different contents of 
an image differ, this configuration is economical. Therefore, especially the cost for obtaining a 
required optical output is sharply reduced, when a laser light source is used. 2. Each of a 
projector can still form each image which forms some big whole images. A big whole image is 
constituted by each image on each plane of incidence when the projector is arranged with the 
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suitable sense to the plane of incidence. The main advantage in this case is a point that each 
image is formed by brightness, contrast and the projector with the same property of the color 
effectiveness. 3. Arrange on the plane of incidence of each [ the sense which can pile up each 
image which is different on one plane of incidence in each of a projector ]. Therefore, it is 
possible to form a color picture as an example with three monochrome projectors which give the 
image of primary color. Moreover, it is possible to form a stereoscopic vision image using an 
ellipsometric method or the color method. 

[0031] The means for dividing the flux of light can be constituted combining a half mirror, a color 
mirror, a splitter cube, a diffraction grating, or a polarizer. These means must have the property 
divided into the different partial flux of light divided based on reinforcement, a phase location, the 
polarization direction, or wavelength while following an optical path which is different in the flux 
of light from the light source. Although some of these means are explained more to a detail in an 
example, if it is this contractor, other configurations and combination for dividing the flux of light 
which realize the smallest configuration very economically will be obvious. Generally, it is 
possible to acquire the optical path which does not take a spatial location while treatment is 
easy using the further polarization mirror. 

[0032] The means for dividing the flux of light functions, when dividing the flux of light from the 
light source into a predetermined ratio to an intensity modulation means. In order to project an 
image in the same property, the split ratio to all the partial flux of lights is chosen so that it may 
become the same as the number of projectors. When forming the image with which brightness 
differs from a color impression, it is also possible to define different split ratio. 
[0033] Division is determined that it will not change in time by the half mirror or the color mirror 
as an example. It is possible to make adjustment and modification of split ratio with the control 
unit and adjustment means for dividing the flux of lights, such as the laser optic company 
(Laseroptik GmbH, Garbsen) make D-30826, as an example, while projecting an image. However, 
once split ratio is set up, adjustment brightness and an adjustment color impression will become 
lasting. 

[0034] The means for intensity modulation is the same as the means for a space flux of light 
modulation in the image imaging projector stated to the above-mentioned item 1. These means 
form the internal objective plane of all projectors, and form each image. These means are 
realized by a LCD matrix, a DMD array, or other light sources that emit light passively. 
[0035] In itself, all the means that affect the intensity distribution of the expansion flux of light in 
the cross section as the image source which does not emit light are included. As an example, 
although the slide of a positive, a diaphragm or a shutter, a light valve, etc. are contained, the 
matrix which generates light actively [ diode, a transistor a miniature electron tube, etc. ] is not 
included. 

[0036] Each image can be directly seen in a LCD matrix as an example. However, in order to 
obtain a big image, each image formed in the internal objective plane of a projector is expanded 
on a plane of incidence with a projection objective lens. 

[0037] It is a chisel that the expansion element of the predetermined number corresponding to 
the number of projectors is arranged following the division means of a partial optical path to 
each partial flux of light, when the path of the partial flux of light is [ and ] smaller than the 
magnitude of the objective plane inside equipment in an image imaging projector, and each 
expansion element expands the partial flux of light even to the magnitude of the internal 
objective plane of each projector. Expansion of the partial flux of light to the magnitude of a 
corresponding internal objective plane enables it to irradiate an internal objective plane according 
to other partial flux of lights in other projectors, and the partial flux of light which has the same 
property. 

[0038] In the laser projector stated to the above-mentioned item 2, a space flux of light 
modulation means contains the biaxial actuation deviation system which deflects the 
corresponding partial flux of light to two-dimensional. The line recognized by the watcher as a 
frame or an image on a plane of incidence according to this written-in partial flux of light is 
formed as a close train. 

[0039] A biaxial deviation system is combination with the tilt mirror for the polygon mirror for the 
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Rhine deviation, an image, or frame scanning at a detail. A biaxial deviation system can realize an 
above-mentioned means advantageously by arranging to a duplex, however, a biaxial actuation 
deviation system — the [ international patent application public presentation official report ] — 
it is also possible to constitute from a controllable means expressed to WO 96/No. 25009. In this 
case, it is important for the flux of light to become irregular only in that radiation direction. 
[0040] In the projector which operates in the write-in flux of light, the means for intensity 
modulation is an electro-optics acoustooptics-modulator [ a detail ]. These modulators produce 
the partial flux of light in which intensity modulation was carried out by comparatively easy 
electric control. 

[0041] furthermore, a luminous-intensity modulation or amplitude modulation — the 
[ international patent application public presentation official report ] — it is also possible to 
carry out based on one of the principles expressed to WO 96/No. 25009. Two kinds of light 
sources are used in this invention. 

[0042] The light source of the 1 st class is the radiation source which has the optical intensity- 
distribution curve expanded spatially. These radiation sources are realized as luminous-radiation 
objects, such as temperature radiators, such as a halogen lamp, or light emitting diode. 
[0043] The light source of the 2nd class is the radiation source which produces the flux of light 
parallel as a matter of fact. If based on a current technique, this radiation source will be a laser 
light source. In a video projection system, especially a suitable laser light source has the 
property that emission of the flux of light is restricted by diffraction. 

[0044] The video projection system based on this invention is suitable especially also when 
projecting a color picture. As for this kind of video projection system, the optical path of the flux 
of light containing the primary color of red, green, and blue is characterized [ 1st ] by following 
the light source. A division means is arranged on this optical path, divides the flux of light into 
the partial flux of light of the predetermined number corresponding to the number of projectors, 
and divides each of these partial flux of lights into the three more partial flux of lights. Each of 
the partial flux of light has a partial optical path while containing red, green, and one color in blue 
primary color, and an intensity modulation means is arranged on each partial optical path. 
Furthermore, each of three partial optical paths to which it is shown to one of the partial flux of 
lights which are red, green, and one color of blue primary color is assigned to one of the 
projectors, and the intensity modulation means placed on these three partial optical paths is 
controlled by the color video signal from the video source. 

[0045] The video projection system for projecting a color picture is characterized [ 2nd ] by 
arranging the means for dividing the three flux of lights on these three optical paths while red, 
green, and the optical path over the flux of light of blue primary color separated spatially follow 
the light source. These means divide each of the three flux of lights into the partial flux of light 
of the predetermined number corresponding to the number of projectors. Each partial flux of light 
has a partial optical path, and an intensity modulation means is arranged on each partial optical 
path here. Furthermore, each of three partial optical paths to which it is shown to one of the 
partial flux of lights which are red, green, and one color in blue primary color is assigned to one 
of the projectors, and the intensity modulation means placed on these three partial optical paths 
is controlled by the color video signal from the video source. 

[0046] In the case of the latter, the light source is the radiation source divided into an optical 
path with separate red, green, and blue color component from now on, or the light source 
consists of the three radiation sources from which each produces one of red, green, and blue in 
the independent optical path. 

[0047] In order to acquire homogeneity and a permanent image reconstruction property as much 
as possible, in the range of this invention, especially use of the light source which is a RGB laser 
light source is advantageous, although a temperature radiator gives a continuous spectrum, a 
spectral region in three primary colors is taken out from this continuous spectrum — being 
sufficient . The big energy loss by heat is always mainly followed on actuation of a temperature 
radiator. However, a RGB laser light source gives only three Mitsunari of a several nanometers 
wavelength field. The wavelength of this laser beam can be maintained time almost uniformly 
based on the property of the laser matter. 
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[0048] The rate of an output to each in three primary colors can be adjusted very stably with an 
electronic control, as an example, the white balance of the light source of a projector to the 
standard intensity of illumination D65 equivalent to day ranges is [ 100% (632nm) of red ] green - 
- the power ratio of 67.9% (445nm) of blue is needed 95.3% (532nm). 

[0049] That an expansion element is arranged following a division means on the partial optical 
path of each partial flux of light of primary color One of the partial flux of lights of primary color 
is expanded even to the magnitude of the internal objective plane of the projector with which it 
is a chisel when the path of the partial flux of light is smaller than the magnitude of the objective 
plane inside equipment, and each expansion element corresponds in the image imaging projector 
stated to the above-mentioned item 1. 

[0050] In the above-mentioned two modifications of the video projection system for projecting a 
color picture, an advantageous configuration is the point of being projected on the partial flux of 
light compounded spatially for the three partial flux of lights related with the projector and each 
color picture being assigned to a superposition means, and projecting each color picture on a 
plane of incidence. 

[0051] Here, it does not mean that the partial flux of light piles up "superposition" of the partial 
flux of light on a plane of incidence on a direct plane of incidence, and the partial flux of light 
means that it is possible to pile up in the field between an intensity modulation means and a 
plane of incidence. The point that a synthetic color picture is formed on a plane of incidence 
from the partial flux of light of a different color regardless of the location of superposition as a 
result of this superposition is important The partial flux of light of the color from which it differs 
on three partial optical paths is piled up by the following three approaches, and forms each color 
picture. That is, the partial flux of light of three different colors of primary color is directly piled 
up on this plane of incidence about each image with a color picture projector equipped with 
three projection channels for the image reconstruction by which 1 itself was turned to the plane 
of incidence of each image. 2) Pile up the image of three different colors of primary color about 
the image of each [ the optical-path top between a spatial flux of light modulation means and a 
plane of incidence ]. 3) Pile up the partial flux of light of three different colors of primary color 
about the image of each [ the optical-path top between an intensity modulation means and a 
spatial flux of light modulation means ]. 

[0052] Furthermore, the number of color components is not limited to the three primary colors. 
Since all other colour stimulus specification in the chromaticity diagram made by the three 
primary colors by using the three primary colors is obtained, this configuration is only one of the 
especially advantageous things. This invention can be realized using two colors other than the 
three primary colors, or three colors. In this case, when the image of high quality is not formed 
or more colors than three colors are used, cost increases. 

[0053] It has set that it is arranged in three partial optical paths after the objective plane inside 
the equipment related with one of the projectors to each color picture while the means for piling 
up three images of primary color and forming each color picture forms each image of primary 
color to the image imaging projector stated to the above-mentioned item 1, and it is a chisel. 
[0054] On the other hand, in the laser projector stated to the above-mentioned item 2, 
especially the point arranged after three intensity modulation means by which the superposition 
means was associated on three partial optical paths by one of the projectors is advantageous. A 
superposition means compounds the three partial flux of lights of primary color to a common 
optical path, and a space flux of light modulation means is arranged next. 
[0055] In this case, since spatial integration is performed in this side of a spatial flux of light 
modulation means and the problem of a convergence does not arise on a plane of incidence, a 
problem is not produced when piling up the three flux of lights of primary color. However, it is 
also possible to carry out by piling up the image of a color which is different in a laser projector 
on a plane of incidence or after a spatial flux of light modulation means in one of the 
superposition of the flux of light of the color from which a **** differs. 

[0056] In the laser projector described in the above-mentioned item 2, in order to adjust image 
size, as for a spatial flux of light modulation means, it is desirable to include the conversion 
optical element which decreases or increases a deflection angle. 
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[0057] Furthermore, a video projection device can have the light source which generates red, 
green, and the partial flux of light of blue primary color in order in time. It is also possible to 
perform time continuous generating of this partial flux of light with a division means. A time 
amount duplication mode of operation for this to project each color picture is obtained, and an 
intensity modulation means and a spatial modulation means are controlled based on a video 
signal. These video signals are generated corresponding to time amount duplication actuation. 
Since this kind of image formation has the small cost concerning adjustment of each color 
channel in such a case, it is advantageous especially in an image imaging projector, furthermore, 
this time amount duplication mode of operation — a component — about — it has the general 
advantage that reducing by 2/3 is possible. 

[0058] or [ whether in many applications, the light source is detached and arranged from a 
projector, or spatially, projectors are detached a little and they are installed, or / that it is 
required to carry out and to arrange flexibly spatially ] — or it is recommended. For this reason, 
optical fiber connection is prepared in the part between the flux of light division means on each 
partial optical path, and a spatial flux of light modulation means. It is important for each partial 
flux of light to be combined with one or more optical fibers as completely as possible. 
[0059] In the laser projector using a write-in laser beam bundle, optical fiber connection is 
especially prepared preferably between the intensity modulation means on a partial optical path, 
and a spatial flux of light modulation means. Moreover, optical fiber connection can also be 
prepared between a division means and an intensity modulation means. 

[0060] A part of partial optical path [ at least ] located between a superposition means and a 
spatial flux of light modulation means in the video projection system which forms a color picture 
based on the laser projector stated to the above-mentioned item 2 has especially the 
advantageous thing formed of optical fiber connection. 

[0061] However, no partial optical paths are necessarily required for having optical fiber 
connection. It is also possible to combine optical fiber connection with other optical transmission 
lines. Furthermore, in order to acquire a three-dimension image impression, it is also possible to 
use this invention advantageously in the video projection system which two images pile up. 
projecting each image with which the 1 polarization directions differ as an approach suitable 
when the laser light source is used especially (a laser light source giving the light which polarized 
generally), and 2 — although it has slightly different wavelength, there are two of projecting each 
image perceived as the same color (a laser light source generating light with small bandwidth 
generally) in people's eye. 

[0062] the 1st approach — as an example — the [ German patent ] — although indicated by 
DE19537356C No. 1, the image with which the polarization direction formed by the projector 
here intersected perpendicularly mutually piles up. Also in this case, the one light source is used 
and it is advantageous on a plane of incidence coincidence and that two images are formed 
mutually-independent 

[0063] Here, the light source generates the light which has at least two different polarization 
directions, and each polarization is guided at an intensity modulation means. In this case, it is 
possible to control an intensity modulation means by the source on top of which an image is laid 
so that the 3rd Motomi may be made possible. The modulated flux of light is projected on a plane 
of incidence by each projector adjusted by receiving mutually. 

[0064] However, it is possible to acquire the different polarization direction also by using the 
light source which gives the flux of light which carried out the circular polarization of light In this 
case, the two different polarization directions are acquired by the flux of light division means. 
[0065] the [ German patent ] — generating and division of polarization different here are 
performed before an intensity modulation means to the indication of DE19537356C No. 1. This 
divides and has the advantage that the image according to individual is generated by coincidence 
to a right eye and a left eye. here, in order to obtain the resolution of an image which is realized 
in two-dimensional projection, each image is alike, respectively, it receives, and one projector is 
used. 

[0066] the 2nd approach — as an example — the [ German patent application public 
presentation official report ] — although indicated by DE 19808264ANo. 1, the image which has a 
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different frenum region wavelength field formed by the projector piles up here. 
[0067] If based on this invention, the light source can generate the flux of light of different 
wavelength to which the difference of two different wavelength becomes smaller than 80nm. The 
two partial flux of lights arise with a flux of light division means, and it shows around at the 
intensity modulation means which can be controlled by the source on top of which an image is 
laid so that "the 3rd Motomi" may be made possible. The modulated flux of light is projected on 
a plane of incidence by each projector adjusted by receiving mutually. 

[0068] The flux of light of the light source is divided into the partial flux of light in all cases by 
the configuration based on this invention. It is possible to reduce cost sharply according to this 
process as compared with a well-known configuration. 

[0069] Electronic video information is changed into optical video information by the intensity 
modulation means or the spatial flux of light modulation means, and an image is formed from two 
or more projectors spatially arranged independently using this information. A very big advantage 
is acquired by using a laser light source, when generating the RGB flux of light It is possible to 
maintain at stability the wavelength to which the laser light source was set beforehand over the 
whole life of a lamp. It is possible to make the color reproducing characteristics of a projector by 
this eternally the same between projectors in time. All the optical elements used, such as a 
deviation mirror, a half mirror, and a color mirror, are passive elements optically, it is not 
dependent on an output and the function does not change along with the passage of time. 
[0070] The video projection system using two or more projectors can be constituted more 
simply. It is also possible to reduce sharply the cost accompanying such a video projection 
system use and maintenance by the system based on this invention. 
[0071] 

[Embodiment of the Invention] This invention is explained below at a detail based on drawing 1 
thru/or drawing 7 . Drawing 1 shows the video projection system for projecting three images, and 
Images A, B, and C are formed of the write-in flux of light, optics — a signal — conveying — a 
part — the flux of light — two — ' — three — ' — four — ' — intensity modulation — carrying 
out — things — being possible — double — the light source — 101 — three — a piece — a 
projector — 1 15,1 16 — and — 117 — between — an optical fiber — connection — 45 — 46 — 
and — 47 — transmitting — having . Three projectors 115,116 and 117 are turned to planes of 
incidence 55, 56, and 57, respectively. 

[0072] Furthermore, the double light source 101 which can carry out intensity modulation, 
projectors 115,116 and 117, the electronic control unit 105 for the video channels C 
corresponding to each, the electronic control unit 106 for video channel B, and the electronic 
control unit 107 for video channel A are connected electrically. 

[0073] In this operation gestalt, three images can be projected mutually-independent about a 
direction, a location, size, and the contents of an image. It receives mutually and the installation 
location of the planes of incidence 55, 56, and 57 assigned to projectors 115,116 and 117 and 
each projector can be chosen comparatively independently. It is easily possible to take the 
distance of 60 meters among three projectors 1 15,116 and 117. The maximum distance from the 
double light source 101 which can carry out intensity modulation to projectors 115,116 and 117 
must not far exceed 30 meters for the optical attenuation of an optical fiber available at present 
which leads to loss on the strength. 

[0074] The double light source 101 in which the thing which was shown in the example based on 
drawing 1 , and which carry out intensity modulation is possible consists of a means 111 for 
dividing the light source 100 and the flux of light 1 into the three partial flux of lights, and three 
intensity modulation means 25, 26, and 27. The flux of light 1 injected from the light source 100 
is divided by the means 111 for dividing the flux of light into the three partial flux of lights 2, 3, 
and 4 of the same reinforcement Therefore, each of the partial flux of lights 2, 3, and 4 has one 
third of the reinforcement of the flux of light 1. The partial flux of lights 2, 3, and 4 form each 
images A, B, and C on planes of incidence 55 and 56 and 57. 

[0075] In this example, the light source 100 is a monochrome laser light source with a 
wavelength of 532nm. In this example, a means 1 1 1 to divide the flux of light 1 into the three 
partial flux of lights consists of a 33% splitter mirror 61 which is a half mirror, and a 50% splitter 
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mirror 62. It is arranged forward and backward mutually [ the splitter mirror 61 and the splitter 
mirror 62 ] on the optical path of the flux of light 1. In this case, 90 degrees of partial flux of 
lights 2 and 3 are deflected by the deviation mirror 65. The means 25, 26, and 27 for intensity 
modulation are related with each of the partial flux of lights 2, 3, and 4, respectively. In this 
example, an intensity modulation means is an acoustooptic modulator. Each of three intensity 
modulation means 25, 26, and 27 which operates mutually-independent receives an electrical 
signal from one of electronic control units 105,106 and 107. These electrical signals support the 
image information of each image displayed on planes of incidence 55 and 56 and 57. The 
electrical signal for intensity modulation is acquired from video signals A, B, and C. 
[0076] as an example — the [ German patent ] — the approach of a video data and the method 
of controlling a modulator are stated to DE19537356C No. 1. If it thinks in the travelling direction 
of light, the edge of the optical input side of the optical fiber connection 45, 46, and 47 will be 
arranged after the intensity modulation means 25, 26, and 27 on an optical path. Modulated 
partial flux of light 2\ 3\ and 4' are inputted into the edge of an optical input side, respectively. In 
this example, each optical fiber connection 45, 46, and 47 consists of coupling-out optical 
elements of the optical output edge of the coupling-Inn optical element of an optical input edge, 
a multiplex-mode optical fiber, and an optical fiber, as an example — the [ German patent 
application public presentation official report] — it is related and stated to DE 19616843ANo. 1 
how optical fiber connection of this kind is constituted in a video projection system. 
[0077] Each optical output edge of the optical fiber connection 45, 46, and 47 is connected to 
one of the projectors 115,116 and 117. In this example, projectors 115,116 and 117 are equipped 
with the means 35, 36, and 37 for a spatial flux of light modulation, respectively. Incidence of the 
partial flux of light which comes out of the optical fiber connection 45, 46, and 47 is carried out 
to the spatial flux of light modulation means 35, 36, and 37, respectively. The spatial flux of light 
modulation means in this example consists of tilt mirrors for the rotating type polygon mirror for 
the Rhine deviation, and a frame deviation, this kind of configuration — the [ German patent ] 
although stated to DE4324849C No. 2, the conversion optical element for increasing the 
deflection angle of the flux of light is arranged after two deviation mirrors. When a conversion 
optical element is needed, it is also possible to constitute a part of each spatial flux of light 
modulation means from a conversion optical element The partial flux of lights 15, 16, and 17 
deflected in the direction of Rhine and the direction of a frame are alike, respectively, and each 
images A, B, and C are formed. 

[0078] Drawing 2 shows the video projection system for projecting three images formed of a 
LCD matrix, and A, B and C. The projector which operates using a LCD matrix is contained 
under the category of an image imaging projector. Also in this example, a laser light source is 
used as the light source 200, and the optical fiber connection 45, 46, and 47 is used in the 
optical channel. In this case, the video projection system which can be set contains the double 
light source 201 (intensity modulation cannot be carried out) and three projectors 215,216 and 
217 which generate the three partial flux of lights 2, 3, and 4. Each projector is turned to one of 
planes of incidence 55, 56, and 57. The optical connection between the double light source 201 
and projectors 215,216 and 217 is obtained by three optical fiber connection 45, 46, and 47. It is 
possible to project three images mutually-independent about a direction, a location, size, and the 
contents of an image by this configuration. 

[0079] It receives mutually and the installation location of the planes of incidence 55, 56, and 57 
assigned to projectors 215,216 and 217 and each projector here can be chosen comparatively 
independently, as stated with reference to drawing 1 . 

[0080] In the example based on drawing 2 , the double light source 201 has the means 211 for 
dividing the one light source 200 and flux of light into the three partial flux of lights. The flux of 
light 1 which comes out of the light source 200 is divided into the three partial flux of lights 2, 3, 
and 4 with equal reinforcement by the division means. That is, each of the partial flux of lights 2, 
3, and 4 has one third of the reinforcement of the flux of light 1. In this example, the light source 
200 is a laser light source with a wavelength of 532nm. The means for dividing the flux of light 1 
contains the splitter mirror 61 and 50% splitter mirror 62 33%. It is arranged forward and 
backward mutually [ the splitter mirror 61 and the splitter mirror 62 ] on the optical path of the 
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flux of light 1. In this case, incidence of the partial flux of lights 2, 3, and 4 is carried out to one 
of the optical input edges of optical fiber connection by the deviation mirror 65 and the coupling- 
Inn optical element. 

[0081] In this example, each optical output edge of the optical fiber connection 45, 46, and 47 is 
connected to one of the projectors 215,216 and 217. In this case, each projectors 215,216 and 
217 have the optical elements 225,226 and 227, the intensity modulation means 25, 26, and 27, 
the spatial flux of light modulation means 35, 36, and 37, and the incident light study elements 
85, 86, and 87 for expanding the partial flux of lights 2, 3, and 4. In this case, the partial flux of 
lights 15, 16, and 17 always contain the full-sized image information of each image. 
[0082] In this example, the intensity modulation means 25, 26, and 27 are the same things which 
were in agreement with spatial flux of light modulation means 35, 36, and 37 to correspond. 
These means are realized by the LCD matrix in this example. Each LCD matrix is arranged 
before the focus by the side of the target of the incident light study elements 85, 86, and 87. A 
LCD matrix is an objective plane inside equipment, and it is controlled by the electronics control 
section 105 so that the whole image is projected in the objective plane on which it is projected 
on planes of incidence 55 and 56 and 57 with the incident light study elements 85, 86, and 87. 
One electronic control unit 105 which processes video signal A in this example is formed. 
Therefore, it is projected on the same image by planes of incidence 55, 56, and 57. Each image is 
projected on different space as an example. 

[0083] The optical elements 225,226 and 227 for expanding the partial flux of light are needed 
when the image field of a LCD matrix expands homogeneity and the partial flux of light injected 
from an optical fiber until it irradiates completely as much as possible, the image imaging 
projection system using the expanded laser beam bundle — as an example — the [ Europe 
patent application public presentation official report ] — it is indicated by EP No. 05891 79. In 
this case, a DMD array is used as an intensity modulation means and a spatial flux of light 
modulation means. 

[0084] Drawing 3 shows the optical configuration of the video projection system for projecting 
four color pictures A, B, C, and D equipped with the double light source 301 in which intensity 
modulation is possible. 

[0085] The light source 300 generates the red-green-blue light bundle 1 (RGB flux of light). In 
this example, the flux of light is a RGB laser beam bundle. Incidence of the flux of light 1 is 
carried out to the 1st half mirror 62. The 1st half mirror 62 divides the flux of light 1 into the two 
partial flux of lights 2 and 3 which have 50% of reinforcement of the incidence RGB flux of light 1, 
respectively. The 2nd half mirror 62 which forms the partial flux of lights 4 and 6 which have 25% 
of RGB reinforcement of the RGB flux of light 1, respectively is arranged on the optical path of 
the partial flux of light 2. Hereafter, an optical path is explained only about the optical element 
for the image display in the video channel D. 90 degrees of partial flux of lights 3 are deflected 
by the deviation mirror 65 50%. Then, incidence of the partial flux of light 3 is carried out to the 
further half mirror 62. The partial flux of lights 5 and 7 in which each has 25% of reinforcement of 
the RGB flux of light 1 are formed. Incidence of the partial flux of light 7 is carried out to the 1st 
color mirror 63 25%. As for the 1st color mirror 63, it reflects and the red partial flux of light 8 of 
the partial flux of light 7 penetrates green and the blue partial flux of light 9. Incidence of green 
and the blue partial flux of light 9 is carried out to the 2nd color mirror 64. As for the 2nd color 
mirror 64, it reflects and the green partial flux of light 10 penetrates the blue partial flux of light 
11 towards the intensity modulation means 25. The green partial flux of light 10 and the red 
partial flux of light 8 are deflected towards the intensity modulation means 25 by the further 
deviation mirror 65 on an optical path. In this example, the intensity modulation means 25 has 
three independent modulators on the strength corresponding to each primary color in each. 
[0086] Division of the flux of light of the video channel D described here is the same also about 
the video channels A, B, and C. The half mirror 62 which functions when dividing the flux of light 
1, the deviation mirror 65, and the color mirrors 63 and 64 constitute the means 311 for dividing 
the RGB flux of light 1 into the four partial flux of lights. 

[0087] The red partial flux of light 8, the green partial flux of light 10, and the blue partial flux of 
light 1 1 carry out incidence to the intensity modulation means 25R, 25G, and 25B, respectively, 
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with a red modulating signal, intensity modulation means 25G are controlled by the green 
modulating signal, and intensity modulation means 25R can control intensity modulation means 
25B by the blue modulating signal. 

[0088] The intensity modulation means in the video channels A, B, and C is constituted similarly. 
The superposition means 65 is arranged after the intensity modulation means 25 on three partial 
optical paths of primary color. The deviation mirror 65 is arranged on the partial optical path of 
red partial flux of light 8' by which intensity modulation was carried out a part — an optical path 

— a top — a deviation — a mirror — 65 — after — **** — a color — a mirror — 64 — 
placing — having — intensity modulation — carrying out — having had — red — a part the 
flux of light — eight — ' — penetrating — although — intensity modulation — carrying out — 
having had — green — a part — the flux of light — ten — 1 — reflecting . intensity modulation - 

— carrying out — having had — red — and — green — a part — the flux of light — nine ' 
a part — an optical path — a top — placing — having had — a color — a mirror 63 
intensity modulation — carrying out — having had — red — and — green — a part — the flux 
of light — nine — ' — reflecting — although — intensity modulation — carrying out — having 
had — blue — a part — the flux of light — 11 — ' — penetrating . While brightness is collinear- 
ized after the color mirror 63, RGB partial flux of light T by which the color modulation was 
carried out is obtained. RGB partial flux of light T has the brightness and the color effectiveness 
corresponding to the information included in color video signal D. Mitsunari — a part — intensity 
modulation (based on the intensity modulation means 26, 27, and 28) — and — a collinear 
intensity modulation — and — a color — a modulation — carrying out — having had — a part - 

— the flux of light — two — ' — three — ' — and — six — ' — being generated — composition 
(based on the superposition means 76, 77, and 78) — each — video — a channel — A — B 

and — C — ******** — the same — carrying out — having . video — a channel — D — a part 

— the flux of light — eight — ' — nine — ' — ten — ' — and — 11 — 1 — spatial — 
superposition — carrying out — a top — functioning — a deviation — a mirror — 65 — a color 

— a mirror — 63 — 64 — three-fold superposition means 75 — constituting . A means to 
perform three-fold superposition about the video channels D, C, B, and A constitutes the 
element group 312 for piling up the partial flux of light of the primary color modulated in four 
projectors. 

[0089] The point arranged on the carrier with which at least one of the division means 31 1, the 
intensity modulation means 25, 26, 27, and 28, and the superposition element groups 312 has 
four superposition means [ threefold ] 75, 76, 77, and 78 is important. This configuration can be 
carried out with an optical element or a conventional new integrated optics system, and a 
conventional microoptics element, the [ German patent application public presentation official 
report ] — many examples which used the integrated optics system and the microoptics element 
are stated to DE 19503929ANo. 1. 

[0090] a video signal — D — C — B — or — A — having corresponded — being the further — 
processing — carrying out — a sake — brightness — and — a color — information — becoming 
irregular — having had — four — a ** — RGB — a part — the flux of light — two — ' — three 

— ' — six — ' — and — seven — ' — superposition — a sake — an element — a group — 312 

— an output side — setting — forming — having . For that, all the flux of lights must be 
generated by the one light source 300. RGB — a part — the flux of light — two — ' — three — 
' — six — ' — and — seven — ' — an achromatic lens — an optical fiber — introducing — 
having . Each optical fiber forms optical fiber connection between the double light source 301 in 
which intensity modulation is possible, and four projectors 315,316,317 and 318. 

[0091] Projectors 315,316,317 and 318 have the means 35, 36, 37, and 38 for a spatial flux of 
light modulation, respectively. In this example, the means 35, 36, 37, and 38 for a spatial flux of 
light modulation are biaxial deviation systems which consist of a polygon mirror and a tilt mirror. 
The intensity modulation injected from an optical fiber and the flux of light by which the color 
modulation was carried out progress to the tilt mirror for the polygon mirror for the Rhine 
deviation, and also a frame deviation by the flux of light deformation optical element. These 
element groups are roughly shown in drawing 3 . The polygon mirror and the tilt mirror are 
electrically connected to the corresponding control units 105,106,107 and 108, respectively. 
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About how processing of video signal A which is an input video signal, video signal B, video signal 
C, and video signal D is performed, it mentions later based on drawing 7 . 

[0092] Drawing 4 shows the video projection system for projecting the two or more same images 
as the principle shown in drawing 3 . In this example, the double light source 401 in which 
intensity modulation is possible includes three laser light sources 405,406 and 407 and the 
means 41 1 for dividing four directions of each flux of light into the primary color of red, green, 
and blue. As for this configuration, a laser light source 405 differs from the configuration of 
drawing 3 in that a laser light source 406 is formed in green, and the laser light source 407 is 
formed for blue in red. In this case, the three primary colors will follow a separate optical path. 
Therefore, the color mirror for dividing the flux of light into primary color is not required. In this 
example, the flux of light is divided by a half mirror 62 and the deviation mirror 65 like drawing 3 
based on reinforcement 50%. 

[0093] In this case, 17 mirrors are used. Although 22 mirrors are used with the configuration 
based on drawing 3 , cost may become larger in order to have to separate the three primary 
colors. 

[0094] Completely like the operation gestalt of drawing 3 , a video projection system is seen to 
the travelling direction of light, and is arranged after the division means 411. Although a video 
projection system for drawing 5 to project two or more images is shown, the three primary colors 
are sent to the intensity modulation means 25, 26, 27, and 28 in order in time. A laser light 
source 500 is the radiation source of the double light source 501 which can carry out intensity 
modulation, and generates a part for red, green, and blue Mitsunari continuously in time. The 
intensity modulation means 25, 26, 27, and 28 are controlled by time amount duplication 
actuation according to the video signals A, B, C, and D in this time, and the synchronizing signal 
obtained from the means 35, 36, 37, and 38 for deflecting the RGB partial flux of light. 
[0095] In this case, the means 511 for dividing four directions of flux of lights only has three a 
half mirror 62 and three deviation mirrors 65. Other reference agreements show the same 
component as the thing in drawing 3 . 

[0096] It becomes possible to build the video projection system for projecting the image which 
gives a three-dimension image impression according to the description of this invention again, 
the same configuration — as an example — the [ Europe patent application public presentation 
official report] — although indicated by EP 0473343ANo. 1, one projector is used with this 
configuration. Drawing 6 shows the video projection system for the monochrome stereoscopic 
vision image display equipped with two projectors 316,317 as an example, and the image E which 
the light which has the vertical polarization direction forms, and the image F which the light 
which has the horizontal polarization direction forms pile it up on a plane of incidence 59. In 
order to perform the 3rd Motomi, a watcher wears the glasses equipped with the polarizing filter 
which takes out a part for Mitsunari of one image to one side of a watcher s eye. 
[0097] The video projection system in this case is equipped with the light source 600 which 
generates the light which has the two polarization directions which intersect perpendicularly 
mutually although wavelength is single. The double light source [ the means 611 for dividing the 
light source 600 and the flux of light 1 ] 601 which can carry out intensity modulation with the 
intensity modulation means 26 and 27 is constituted. A vertical polarization component is 
separated from a horizontal polarization component by the beam splitter 66. The split ratio of the 
flux of light 1 is 50%. One side of the partial flux of lights 2 and 3 carries out incidence to one 
side of the intensity modulation means 26 and 27 arranged after the division means 611. The 
intensity modulation means 26 and 27 are controlled by the electronic control unit 109 which 
controls the intensity modulation means 26 and 27 based on video signal S. Other reference 
agreements show the component group already described based on drawing 3 about the 
interaction. The three-dimensional display of a color picture is possible by combination with the 
video projection system shown in the video projection system, drawing 3 , or drawing 4 based on 
drawing 6 . 

[0098] Drawing 7 shows the four-channel image preservation section 110 used when four images 
are projected in the configuration based on drawing 3 or drawing 4 as an example. In an input 
side, the video source is connected to the input sectors 85, 86, 87, and 88 of the image 
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preservation section 110 by each video signals A, B, C, and D as a RGB color signal and a 
synchronizing signal sync. In an output side, a RGB color signal is taken out from the output 
sectors 95, 96, 97, and 98 4 times. The synchronization of an output side is performed by facet 
clock signal Taktr obtained from the rotation location of each polygon mirror in a deflection 
means, and s, t and u. One of the output sectors 95, 96, 97, and 98 is related with the input 
sectors 85, 86, 87, and 88, respectively. The input sector 85 and the output sectors 86 are some 
electronic control units. Other sectors are attached to electronic control units 106,107 and 108, 
respectively. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/06/03 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the video projection system based on this invention 
for projecting three images formed of a write-in laser beam bundle. 

[Drawing 2] The schematic diagram showing the video projection system based on this invention 
for projecting three images formed by the image imaging projector which has a laser light source 
and optical fiber connection. 

[Drawing 3] The schematic diagram showing the video projection system based on this invention 
for projecting four color pictures according to the write-in flux of light from a RGB laser light 
source. 

[Drawing 4] The schematic diagram showing the video projection system based on this invention 
for projecting four color pictures according to the write-in flux of light from a red laser light 
source, a green laser light source, and a blue laser light source. 

[Drawing 5] The schematic diagram showing the video projection system of this invention for 
projecting four color pictures by time amount duplication projection. 

[Drawing 6] The schematic diagram showing the video projection system based on this invention 

for projecting the image which gives a three-dimension image impression. 

[Drawing 7] The schematic diagram showing the control unit for the video projection system 

based on this invention for projecting two or more images. 

[Description of Notations] 

1 [ — An intensity modulation means, 35, 36, 37 / — A spatial flux of light modulation means, 
100, 200, 300,400,500,600 / — The light source, 105,106,107 / — The video source, 111 21 1, 
311,411,511,611 / — The division means of the flux of light A, B, C / ... Video signal. ] — The 
flux of light, 2, 3, 4 — The partial flux of light, 15, 16, 17 — A partial optical path, 25, 26, 27 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 
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^/v??*?— ->a >-) , =i S?* (#,©fi&<9 
-a-^) « Mfe©ilJW&, K{fe©!&$ (e*-fe/H*j6) , 

[0 0 0 8] **JSca<kSriftSti-5fc«)»c»4, a*, tt 

W:mm<omfc*m.^ttx±&<DW&*tef&-tz>. 

[0 0 0 9] WtUt, «gc©LCD&tt3££if;t5#l 
dWS*Pfe;h/C^a. BK*N4$flFffl«4fclJll4*«»E P 0 7 3 
i 6 o 3 a 2 iixtf , r. 5 Lit&m&ti^ti^ti, 



5 

©^©^©^Sl^W^^I*;^ 
[0 0 10] **©rajH^tf4» WdAvls-fto^—'J^? 

■ m^mx*h<>xh®*<Dt9Lm5>y<D&mmtemi<®& 
\c&\,^x*m\zmtez>zkfrnmz£<9*znx^%<, 
io z(o&m. <z>&%®\£&'ox®* (Dm&iz&^xgi 

[0 0 1 1 ] h/l'3llfl8Mfc©fi©9J©l!RHttia*t 
£ «fc"f- 1 CO -Cft *U«fc ft l \, £Hrtfe fc-* $ * 5 

* 4 1> © i Jie 5 „ L & o ^ T HB ©Sit 7 >-7i>mW L 
30 tttifi'feb'iev^ z.<dz. t h=>* h©t|7c»c:o/<e^5)„ 

[0012] MtC, W+|#fPttlM^M^«^E P 058 
9 1 7 9-§-KlJ;*U2\ Bft-f ^ -v 5 ^^lSlt*©Slt7 

5, i-Jiefc-fe^ ^-©as©s^5i — • ?%Mte£.<m 

Dfe*©7tSr^lti-5rt*Sfirtg-Cfc5 0 r©^ir»4IH 
40 [0 0 13] U7>U C©»-a-^*JV>Tt>*fev'^7 i A 

[0 0 14] *7-W<ftSrJ»j«i-5IB<ft-1'^— ^^^u 

©3o©u— !f3tjBSri5.Sti-5. r©-Mi LT, R 
*H#flFttJB^M43f**E P0589179A1 ^-(^S<5 
< DLP-yxrA^fc^o ^©v'^x^'Cli, 3o©U 
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[0 0 15] Ztlh<D&%&<D&mmtfi-?te. &*f£S© 

-*fcB^]|Mttr#a i'-' !f***rDMDTV 

-f ©*£ $ fc* S r. t fc J: t> wacJiclllH**^ C 
5. 

[0 0 16] \s-V%Ws<D-fe<D$i&\Z£r) 

©ifcttSI© R G B i/— if ftMtV/* v £r h S It isb \z lit 

[0 0 17] JEfc, *#ii***S:fflv^fcl9;lt«**Pfe 
*tT^5 (M, *H#?fSSU S P S 5 , 4 2 4, 7 7 1 

fc u— if JSM+So^S&JpJjfetts *2*±¥*t* U"-1f * 

*Wf*>*wfcv*;: fc-cfcS. La>U *Jfc©S*t#K:*s 
j& t jfcifc L.r«T©afe#*s^ fetua ^»tt?fe 5o - ©.£ 

\z Bi L X (D^M^M &Zf-%J& £ m ^ X Sbf^-f 5 

[00 18] y>u **^fi!*MS«:/fl^fc»£\ RC 

mz-te^xm\^z-z>^.ft£. czzt &m$k\z. ±^t* 

[0 0 19] **oa4*#fc*JV^TiaaW«14Sr-Sc$-Br 

■c*»*«*fc w fi h ©^ y * - ^ *W3. % is—? #as 

ffi)H£i Lt, lf3tj»©tt^]£ttSrft«pniHc*? 
fc o Tift Lfc Jttl/tf* b & V fc 5. 
[0020] h 7 y 9 , ^i)37"?, -M^^Jl&llil© -> 



(5) 

.? 

[0 0 2 1 ] *H#fF3l4, 2 9 7, 7 2 3 -§-J£fi&*t 

&*m^x±&<D&fax*mfc*w?tz.ft<D&f&frM7F£ 

St, t©3oou- if3t^iEffiaM^> 
(±2tt^v-^.7 i A[CJ:t)*^2*7c(CiSl6l$^^ <> & 

ic#su icfli^c $ ntc&fttftmmm \z x o -c * ft ufcst* 

5 0° 5r7<^ < ±lH]oT(4ifefe!fcV\ 
[0 0 2 2] Sff^lftA>f>> 1 o©*©&ltSeiias 

fflv^btts#< ©#-a-, 0ij^.tf2oo° ©TMF^m-o 

©H^trSlt-ra 2i@ (0iJ : gfc'J+l#fF^E P 0 2 1 0 0 
8 8B1#) s 3f@, 4ii, tfcP#iLTIjiJ;n# 
l^JSat*-* V^/v : WHft^Wffi&H^EP 0 
5 2 2 20 4A1^ 5 , 4 2 4, 7 7 1 

[0 0 2 3] tt^HWffpffiH&n^lllE P 0 5 2 2 2 0 

***ase«$*ta. Ei3 1 icttutf, 6i@ 

tu< (i-?:^W±©»5i:{cKi^-r S RGB w—lf%M& 

mm $ tt s rgb K-if 3tsi*-t ivpinasc^tt^t- a 
wfeo u—if ytm^-r s„ -tttm^ai: u— tf 

40 ©m*XlflM«SBSr*ri- -4*»c©S*t«i4Sfflv ^HS„ 
[0 0 2 4] £JL±oWW*»fe«f(!*H5J:5H:S^I=: 

[0 0^2 5] LfciJSot, *«^f±. 
tti#B# *5 T n H b ©Wtfc Hi L T ^ tb-F*b*s C tc: 
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[0 0 2 6] 

\z*%> W ft , *»(&Mfc * JSMtl" 5 ft © t'ftM ?/ 
^fAtfeot, '>*<itl*©3t3tCSr*4fei-5*ait 

&©'>&< h h io©&Wffitasft&tc:«oTEB£;ft 

©#S**E11S*K i^*P©fc»<o#«££l«]«»feJK 

5 1 1 1> f 7 s * V — ^ ©{§#£: i. o TfM#P $ *b* . 
[0 0 2 7] *ftW<Dm&<V Ott. *»©«it«*Sffi 

t^t)©©, ifl©±ftts*»e>X3fc-t-* a. saw- 

o©t*^':W§-as£j&$*K 3MEJCP<ofcft©#a*/t 

[0 0 2 8] ii©t*fty-^tii, B&£/£©fc& 

i-*fc>fc, #£tt^K lB©t'^*y-*£Hiittl73 

t=- u 3 - ^ & m ^ 5 n t as rt fig t* *> 5 . 

[00 2 9] JEfc, ^fltWi(l©^*fl|*Srijat#0* 

Kft®-tz r. t &*jmxh t) , #«aw«tt^ © fx^-tf 

Sfctt6fc::l«tt3ffiitf4fc<*3. 
[0 0 3 0] #3PJ^K^<&^>*^A©i£ffl{cHL 

T^oa»©x*^*wrtlttas%^.fejx5. i-**?*>, 
isft-frtasprti-efeij, :©^ sw#tt#*fc<5flHi 

B{fe*s*fcSflfc«K:§ftSix5»&K: 1 mtZtfV>%M&-& 
oT, &®&ftffl;W#5fc&©=>* Mi, tf 



ft&tt&tfimmzM VXi&a ft A * -CES £ tuT ^ 5 
*-a-i-fla^ ©&ttffi±©<0* ©B^t- J: o TAD* $ ft 
5, -©*-£©£*: 3flj,&l4, 3yh7^h« & 

t/fea)*w#14a5|D D-efc* Jfc|«|fc: iotl* ©Bit 
3 . &Jfrgg©^ft^ft£- 1 o 

io iaspite/ii^#T-fli^©iswE±{-Efii-?), Lfca^o 

7-feSrffl^T5i^H«Sr^fi!4-r5 £ £ as 
[0 03 1] 3fc3tt*5MM-*-*fc»o¥«f±, 6 
Srli^*>*Tfllrii-t-5ii^^rte-e*>5. Clftib©# 

v \ rti e> ©#^©^-oa^njfeM{-*5^r «t <? i¥*Bi- 

^3tlSSr#5 r t as pltgTfc 5. 
[0 03 2] *JlCS:»«-t-5*:«><0#aH:3fc«*»fe©3t 

[0 0 3 3] ^«»4 % Mt Lt^gl^fe? 

—IFit-fT-'i y^tt (Laseroptik Gmb 
H, Ga r b s e n) lD-3 08 2 64if©)t^ 

-^T?^fJJt©fSffi^H^tT5-tas^J|gT?fc5o L- 

a^u, ^*Jtas-B.^^$n5t, ps»«&t5fi»fe 

40 BlftfUS^Wfc ^ © t * 5. 

[0 0 3 4] 3ft«SEW©*i»o#a»±,. ±a©jg@ i \c 

(Dfctbn^mtmcx'hZo rixb©#©f4^T©s*t 

bOftllLCDT'M)^^, DMD7Wffe(ig» 
[0 0 3 5] *tbiflc-ei±Jt*iMtL*VlSifty — 

so K. ^777ASfcli-^^. 3t#^ifas^*^b5 
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[0 0 3 6] {0*©llH&f4#iJ£ 
*5V*-Ctt*Ji.3;: i:^!^**. UJ»U 

©Ptf&f4a#tM^ WfXfc: «fc o TMIitfc^t 
fc*c£*i,3„ 

[0 0 3 7] 8dt»0>Rfc*tjffi: Lfcgf®RO»*B**S 
^©KW^^-i^^&ttSlrttc&^T©^ £>o 
4§-&fc*5^T<O^T?4)!3, £tt*Siltt± ! &g:tt3S©ftgl5 

[0 0 3 8] ±j£©lg S 2 W— !fJSat#fc*SV * 

3o 

[0 0 3 9] ilSWt 2ttffi(6]^7 1 Afi7>1' VflSrS] 
©fci£>©zKy rfy5 5-l:i**fcll7l'- A££©fc 
#>©4I*i5 7 — £©>&&*•& 3. 2ttiS(RlV^7 1 

-Mi±je©3MS:£ 2 mKESi-3 n t t?^J»c|gai-3 

BSW*ffW«^M^«»WO 9 6/2 5 0 0 9*fc3l^6 

[0040] ##a**JtCKi-Ci!lfrf5aW«^*S^T 

[004 1] 3Efc» 3fe©3SUt«W*fcl±fi«Kfir4HI« 
#fF(±Jgg<^^^fB^WO 96/25009 b*U 
SJ®SK)lo^*^J^-CjliSi-5wi: t^IfgtffcSo * 

[0 04 2] 3? 1 fflMWf-lt*$ixfc 

[0 04 3] 35 2 ©««©3t«»4, VSLhspfrfcttJfc* 
4C5gtMlT^5. m&©ft^t-S<5»7tf-©#tttM 
»4W— !f3tWC*)5. t'^SIt^^^^JCfc^T^^ 

[0 0 4 4] #«Efc*-3< V? t *W&*/* , rJ*it*? 



7.2 

#©^#7t3iCS~##J-t-3„ »^3tJK©*ixmH:*, 

Hfowfewife-efciSiJ^atJftwrtioioiJig 

1*3 £*b3 3 o©»##|g©*;h,^ftf±SI*SI© 1 oK« 

[0 0 4 5] f}=7— iS^^iftl-fcfeWt-x^-Sltv-^x 
©#aas r ft 3 o©3t8S±twBae $M:t5r«2W 

20 ^p^a^sa«$tvs„ Hie, ♦©^©ft© 

1 £^fc3gf5#3fc3i© 1 otftRrt 3 o«5»^3tlS 

b ©.# 7- fcTf* *K 4 o -CfWW £ ft3„ 
[0 0 4 6] 3tWf±wix*»fc*, #© 

fe^^giJ*©3tKt-^P«$^3*ltaRt?*>3*\ fe3 
^tt3t«f±-tix-eix*s*, Vks W©l^©loSr?fiSiLfc 
TtKSic:^ D3 3 ®<D&tMmKxmtiL2iriZ>. 

[0047] -et 3ye»t*&-*»o*iR«)*ia«s*«H4 

N/wSr-^-^3^, r©3i^^.^^ h^fe»43i^fe 
U«»U RGB U— T?tjltt^/^->^ 

[oo48] 3 ^©-tH-eH^jtt-rs wyj©«-a-(4m 

-Cfc3 0 Wttt, aHfc:ft31-S«iMB«D6 5fc*t 

-rsswig.©^©*^^ N^^^^tt, *i 00% 

(6 3 2 nm). ; . ^9 5. 3 %• ( 5 3 2 n m) , #6 
7. 9% (4 4 5nm).©ai^JtWgi:t5. 
[004 9 ]jJ£^**^W60-t*t-Ptt©*BJ^3t3K©a5 

so- ltH©rtSl5i^ffi©*# *fc*-CJStfe©«B»3tJKo 1 o 
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[0 0 5 0] m&*W1rtz.#><D\£ f^rlSL^'y^-y- 

sums* ©# y -mm^Mttv bfrtz3*<Dn#%te 
[0051] st*ffi±^*j{t5^^cD rm 

i-^fccDT-feSc ^©ttfa-g-fr-tt©^!!^ fita-g-friir© 

t < rntt 5 *d> b-a-^* 7 -H 

©fB#3tiU:©Jl**&©»#ftJltt±*© 3 o©#«fcfc 

i) JttbSflsasfi^owifccDaatBBfcifiiw-feiifc 

2) £IWtt#JK3^¥S£»»iEi©IW©3teB&±THH* 
©IH^I'o^TI!S&©3o©M&5fe©®^£fi;te-g-;b 

3) »*aEW#«iffllW«J3t3t[JCfI#ai©MO 
ftBS-h-CfB* <DWfofoo\,^xm&Z> 3 o©^& 5 £,©$$ 

[0 0 5 2] StC, fej«^©»t4 3]l!(fe^lRS**t/f 
v\ 3J5fe£fflv^^t^J:9 SJS^fiioTf^^ns 
^HfcJB tt«tt©*T fc*b**: ft £© 

*fiKli#ttfiJ^tffl© l ofciflfffcv\, *38BJtt 3J)f( 
feet*© 2 4fc»4 3 CI t 

■e*>5. £©•£■» «p B pK©iii^a5^$^^A\ 3 

[00 5 3] DSfe© 3 o^Ktefcitfa-a-fcHi-Cfa* ©# 

hs«k:*i~*-5«imi©i*j© i otiiiittit fcttfc^a 

rta5©l*ffi©«fcElt£;it5©tt:, ±is©igg l fciS 
^fenfeW^ ^ -v^^&tt^c:fc^-c©^-e;fc5„ 

[0 0 5 4] ZtlteML, ±iE<D3SS 2fcxB'<k*W5:l-' 
—if SIMIlcfcv ^Tfi, «ia-fr 3 o©g&#ft 

K±»=*5V>-CS#t#© 1 Ofclliitttt £>*Wt 3 0©3S£? 

*w¥»©«tcE«s*t5;&#»fc^j-<?*>5. fife-a- 

[0 0 5 5] i©»#, £W»3teJfc£W¥«©#tlM;:*s 
^^©F^B^C&i^fcfc,. J!lfe©3*©)t*:Srlli3i 



(8) 

5 6©Bifc SrSfe^^-erS r t ic J; 9 ff 5 r £ t> ^IsgT* 

[0 0 5 6] ±ifi©Jgg 2fcj3V>Tx6^U— }Flglt3S 

[0 0 5 7] JEfc, fx^lt^Btts Mb, #©/J§i 
io £©a##*&B#MWfcJR#fc*±^a3(6«&tl*.5 - 

t^BiiB-eifos. :i©«#3te#©i$ra«)a»fc««£tt# 

©^T^Hfcfc^rfcftW^MMMbfl^— K^#fe 

icwisu-c^rit^ixa. w©a©wife^f±, 

5. Hie, i©«p|HJ««»f^ j e'-m«j«S*SrJW3^ 
20 ©2^53^^^: *SBT«-e*)5 1 ^ 5 -«tt#flJj6 Sort- 
's. 

[0058] #<©ffl^*j^T, 3fcaK&&ai#d>e>ft 

*fc(±*iP^ix5.„ ^©fcft#»^3fciS±©3t*^«# 
at^M«J3t3K3EW#ai©M©Sll^fc*JV^-C3t7T'f > 
-'<*R*KW'6>ix*. #«B^3tJttr41SJl±©3t7 7'W^ 

[0 0 5 9] »#&^-1fft3ft£fflVNf;:U-- t^Stt^ 

WW3tJtC*fl¥«i:©W»J:<l*lJ:»*b<ia:(tfe*bS 0 * 

[00 6 0] -tSE©Jjg 2 ^xfi^fcU— !fS#t^i-S^ 

[0 0 6 1 ] Ld»U, ^-C©SB^3tK*S3fc7r-<^<«JK 

Srte©3fe*Wea&»i:iB*'S'to*5Cli:'b^rte-Ci!>5. 
5Efc, 3*7c®«EP*Sr#5fc©i-2ft©lBlfc*s*ta-fr 
*> $ f^SiW V* x a k: *jv ^T*|gBJ Sr^Tf ijjcffl 

^^^Ktim^mtLxa, i) «**isi©s«:5 

fi*©Pi{t^SWi-5r t {-mzu—?%Ml±ffi%V 
tz%*5-7LZ>) , 2) fr-ra»fc*fc<5«*«r*Pt-3#A 
©KfcJilBICfet LT*n|l:$ix5fi*©IififtSrSAti-5 
:i (-S3:Jcu— !f5tj|gtt#«tS©/h$^^Sr|§^i- 
so 5) ©2o^fc5 0 
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[0 0 6 2] m 1 <Djfm±, ®t L-C K-f y«ffSSD E 
1 9 5 3 7 3 5 6 C 1 -§-ICPj§^$^TV->5)^ s 

[0 0 6 3] rrt, wmvpit <ti>2 o©^5fi 

[0 0 6 4] U*»U-.Rfll3tUfc*3lt*r**.a*a[tffl 
v^S CI tic J;oTt>M^S'fl?t^'fS]$r : f#5 d kA^t&X 

[00 6 5] K-f S"NMHF&D E19537356C1# 

i> 5 fiJj& SOPH'S. ::-c,- 2i^7cS:*ti-*5^T^^ 

[0 0 6 6] Jg 2 ©#«fctt, M & LT K-f yftfftttura 
riS«lDE 1 9 8 0 8 2 6 4Alf 

[0 0 6 7] *»Mfc»<J»ttf» 3t«f±2o©»JSe5« 
*©JS#8 0 nmJ:5 fc>h§<fc*J: 

(cpHgi 5 y-^tior«»t5^!:i J W 

[0 0 6 81 ^TO*&^*5V^T, ft^©3fcj£fcfc*3893 

[0069] n?&vj i *-m #f±3ts^p#s4 fctt^ 

Six*. RGBJtS^MtS 



(9) 

[0 0 7 0] 2^±©&#t^£ffl^fcfc-7 f *&^>;*x 
[0 0 7 1 ] 

io TfcSBWfclftW-t-S. Hif±3«©IB<ftSrJS:jti"Sfc» 
© K'ftM Lfct©Tfe»)\ # # &^}fc 

*Sr«a6-*-*»»*3K2'. 3\ 4'tt, &Sg£PW-£ 
ifci6SBriB>!t*«3t«l 0 1 t 3«©ftit#l 1 5, 1 
• 16X^1 17t©|!gt'3t77^^i4 5, 4 6&tf 
4 7l=J:9ejS6SixS. 3 fBOiSit* 1 1 5 , 116S 
yil7li-ttimSW5 5, 5 6St^5 71d*fl,T 

[00 7 2] JEfc» SMMEWt-* r t # "rtBfc*5S3fc« 
20 10 1, SAHt 115, 11 6RXf 117k. Z.tl^tl 

10 5. ^*^v*/uBffl©m^#J#3-=s' h 1 0 
6 N S^t'x^^V^/WAffl^mT-W^.-S' h 1 0 

[0 0 7 3] ^J£®«^*5V^T(±3<B©®»(i, * 

SWtir SWS&l 1 5, 116M 

117, 2tt**S##fc«0 3Te>*Ufcaat»5 5, 5 

30 -T5iiiSpriB-c*>5 0 3fll©&#t3&l 1 5, 116S 
tjs 1 1 7 <Dm\z\*Q 0 Y>\'(r>mk*kZ>Z.k1>mM> 
izsjmx-foZo KftSWcfcofca**, m^t^Uffi "THE 

^r«**sytai[i o i 1 1 5, ii6Wi 

1 7£T-©**Sg«£te3 0>-^£*#<±lE]oTfi 

[0074] mi sQtwfc^s^fcaaftaew-t 

5ri ffi*imti:&&&tM 1 0 1 tt\ 3tJR 10 0, ftjK 1 
& 3 fcfcO^Rl 11> M3 

40 o<D3S*^SB#|8! 2 5 , 2 6R&2 7*»b«^$JxS. 
ftflSl 0 0^bltai-f-53t^l fift3K&l*)C$i*©3# 
<Z)<B^*SE2. 3XU«4}c:^Si)-rSfc*©#ai 1 1 \z 
X^XftmZtlZ. Lfc^^T, SB^-3t*:2, 3St^4 
o-tix-eixtt3t*l©l/3©M«*r*-i-S. «B^3tJlC 

2, 3S.t^4(4gltB5 5, 5 6S.I/5 7±(ce^rCD® 

[00 7 5] *|S*«iHC*SV^Ttt.. 0 pfi««5 

3' 2 n m©*fe U-lf)t^X-fc2)o-. *!51fe^J»Cj3V>T, 

so. ^T-*> -5 3 3 % * 7 s VfV * 5. 7 - 6lW5 0%^7*!i 
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m^sas$tv?> 0 955>7tm2, 3f±ffi5r6]=:7 

-6 5tJ:oT9 0 0 fi^]$W, §B^7t*:2, 3XV 
4<DZi%l:tHat 1 &&£m<Otcib<D^&2 5, 2 6M 

3 0<Dim&m^& 2 5 , 2 6XV2 7CD^ 
tV-ettttm^ffiJfflI^-= y M. 0 5 , 1 0 6 XV 107© 

»B5 5, 5 6XV5 7±£*iF$;h/5fa*©PHfe<E>iIi 
[00 7 6] mt LX. HV y*ff»D E 1 9 5 3 7 3 

5 6 c i ^fcttif^jrr— *oftia*fexa*acwi*s©*i«i 

3t77"r^SSl*4 5, 4 6XV4 7©3tA*«©iH»H: 
)tSS-hT'3S«^P#© 2 5. 2 6 XV 2 7©»fcEHS 

%V T ■<< : '*S8R4 5 , 4 6M4 7lt ftATjffigBcDTJ 
y7"y 5^— #»*-K7t7r-r^, X 

$&g§D E196 1 6843 A 1 -g-iCfi f^gltV^r 

[0 0 7 7] )£7r^/«4 5, 4 6XV4 7 ©3- ft 
ttS73ffi$BttSI*Sl 15, 11 6XV1 1 7©lotS 
gg^HTVNSo *HJfe0!ltw*3^Tf4, MSI 15, 1 
1 6XV1 1 7tt**b^;h^lWW3fcJlC*H<0fc*©#» 
3 5, 3 6XV3 7&r{fx.£ 0 3t:7 7"f '<**4 5, 4 

6 XV 4 7 d^fe m SSB^Jtttt^tb^SM #)7t3fc^i8 
#©3 5, 3 6 XV 3 7 Alt-f 3 . #HJ£0iJ K *3 5 

£ *T,5„ K-Y T^fFglD E 4 3 2 4 8 4 

Xfc5>o 7^ v*fiXV7U-A*ftt;ifBft$;i'u3gB# 
«15, 1 65^1 7<D-Zin^flK£'0®*<om& 
A, BXU«C«s»J*S*l,5. 
[0 0 7 8] 0 2H, LCD-? M» i7^»d«t 
5 3<BO®^v A, BRVCfciMt^Sfc*© 1^7**8: 

#0gMWc*5l>Tt>ftafi2 0 0 t 
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77-f^4 5, 4 6XV4 7^v , «e>^T^5o - 
©»frk:*i»t* f x^-Sltix^xAf±, 3#©g|5#ftj|?: 
2, ZRX*4*%>£-?Z>WZ%U2 0 1 (3ftS«Wi-5 
iijJS-CSft^) t 3flI©&lhfS§2 1 5, 2 16^152 
1 7 t Sr-^tf. #Jftfit«ttja;*ta5 5 5 , 56XV57© 
ft© 1 olefin b*VC^3„ «5£ft8K2 0 1 £&ttg§2 
15, 2 1 6M2 1 7 k<Dm<D%mhffi&\±. 3 0© 
#7x>lV<8M*4 5, 4 6XV4 7^J;?)#feH5o - 

oi^itofloiftii, teS, XV 

5o 

[0 0 7 9 ] iiTS:lt^2 1 5, 2 16X052 17, 
X V#Slt#fctl <9 a T fetbfcSttffi 5 5, 5 6M5 
7 ©ISfiteWiEi l ^MVXm^ibtitiX 5 teSWi: 

[00 8 0] El 2 fcg^fcHlfeM-m, «5*3fc« 2 0 

1 f±HH©3tK2 0 0 i3te*$:3#©»#3fe#fc$MH-t- 
5^«)<0#S2.1 1 i:SrWi-5. ftiH 2 0 0 <b (±J 5 ft 
* 1 «t 5 UV * 3 *<Dl$ftX.M 2 , 

©•tivPH»±3tJlt l © l V 3 (D3£*£*i-So 
^c*5V^T^i, ^tSS2 0 0»4Scft5 3 2 n m<D 
T?fe5o **1 Sr^-#Ji-5fc:4?)C0#S(43 3%^7°JJ s> 
^ 5 7-6.1X^5 5 7—6 2 Sr^tf 0 

^.7°y y^$7— 6 1 5 7-6 2 t(±7t*: 

3t*2. 3SU ! 4(±I^l?7-6 5M*5'7"!Jy^- 

-< ^%^m^ &*)%7 7 4 '<&m<o%j<tiym<r> 1 o 

[0 0 8 1 ] *H«fi«^*si^rtt, 3t7r-Y^SStt4 

5, 4 6X0*4 7©#7tm7Jffi§Bf±Sltll2 1 5, 2 1 
6M2 1 70lo|:Si$W 0 rco^-a-, #Slt* 

2 15, 2 16X^2 17(4,^^2, 3X1^4^ 
tt^C-f 5fc»©3t*K*2 2 5,2 2 6Xtf 2 2 7 % 9fi 

25, 2 6 xtf 2 7 , asw«j3t*asw¥« 3 

5, 3 6Xtf3 7\ XV, Sat3t^K#8 5, 8 6 XV 
'8 7*tt5. SP^*15, 16XV17 

[0 0 8 2] *HJS«»J»wtJV>Trt; 3S«^P#© 2 5 , 
2 6XV2 7f±Stfl?i- 5fflMW3fc3K«W#a3 5, 3 6 
XV 3 7 IC— SfcbfclR)— ©t>(7?t?fo'5>o C^fc©#©f4 

V^5„ #LCD-7 h y ^^(4S*t7t#S^8 5, 8 6X 
V8 7©@^flijro^.^©#Hul-BS*$^?>„ LCD-7 h 
y^^fi, SSrtgEOg^ffiT-fcoT, S»7t#S«8 
5, 8 6XV8 7\Z£ USItffi5 5, 5 6XV5 7±{C 

flt^-ftHW* I 0 5frj;oT$iJP$^?, 0 *HJfe0iJ»c*iV> 
Ttttr7*d-«#A4rft ! ai-5« J f-ft!mi3.=-y H 0 5& 
lffl<0*Ktte>^4. Cfc^oTSItffi5 5, 5 6XV 
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[0 0 8 3] »»3t3RS:Jl:*:i-5fcfe03t^5l# 2 2 
5, 2 2 6 £1*2 2 7 fi, LCDv M) ^^©BftH^ 

^xAfi^t UTW-N#fFttlS^M^#^E P 0 5 8 9 

So 

[00 8 4] El 3 11, »flta!PI?rflB**S3te« 3 0 l £ 
«H*.fc, 4«©*9— S4ftA, B, CRtfDSrStH-* 

ifo 5>o 

[0 0 8 51 3tj» 3 0 0tt#-»-#3tJlIl (RGB* 

— s„ 1 tt* 1 <n*mm 6 2 KAJH-r 

5 o £i£>!ft8tt6 2tt j e^*tvA«-RGB*mi ©5 
0%©3SJESr*rt-5 2*©«B^t3tt2. 3{c**lSr^ 
#Ji-S 0 -t;h,-P;h,RGB*5|ClW2 5%<DRGB3StMEfc 
^Tt-5»^3fe*4, 6^Mt5f2©^«6 2 ^ 

^*m2 03tss±tcsae$nSo EAT, fc'T^^V^ 

fcSrtMUi-5. «|rI5?-6 5»I1J:9 5 0%»#3tJfc3 
1*9 0" {Ifa^ftSo !BS^3tm3ttXJfe«#a 
6 2 KAMI'S. tH-?WRGBMl©2 5%© 
B«&#i-3»#*jfc5Rtf 7#J&*£;h.5. 2 5%iS5 
7 lif 1 ©fe 5 7 - 6 3 i:AWt5. Sll<E>£,5 
7-6 3 fi£B#7fcJlC 7 OD^fegB^TtJfe 8 t4S*t U 
&t^*fe«»3fcJlt9H:aii-r5. »6XOT!rfett#3te* 
9«^2 0fe? 7-6 4^A*H-3o ^2cDfe$ 7-6 
4 (±, m$M9r%3L 1 0 fig** U if&gB^TtsS 1 1 tt 

r6]57-65(Cj;t9 iStfegB^**: 1 0 XV*fe*B^*JR 

[0 0 8 6] dr^^fct'x^-V^^DcD^cD 
##J{i tf 7* ^ Y y^/VA, B RXf C {do^T t> 
feSo 3t*l 5?L-e«<B-*-5^a«6 2, A 

16)57-65, SOSfe? 7-6 3, 6 4 11, RGB3t* 
1 Sr4*ro§B^*JtCJc^Ji-5fc«><0#S3 1 1 £*J& 
i-So 

[0 0 8 7] *6gB#*Jt?: 8 , 1 0 

fegC^Tt* 1 1 ^MftXM^ft 2 5 R, : 2 5 G&l* 2 5 
B fc-tix-etbAlt U 2 5 R tt^g&lMI 

^•tw J: 0 , 3£ftKM#& 2 5 G ttit£SIMS4'£ J: 9 . 

i&mmm^gi 2 5 b f±w feaswfs-»i- «t 9 tmr a ^ t 
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[008 8]* fftf-V^/VA, BSWCt-tittS^ 

±©3i**P#«2 5©^{cfiia^-fc>ii#©6 5^BB« 
3i«^H$tT,/'c#fe^7t*8 , roa5^7t8§± 
tctt{il6]5 7-6 5^1Eg$tu5 0 «MWtei&±©flaftl 5 
7-6 5©fftfcf±feS 7-6 4*S«*»iX, 3S*^P$tU 

#*JK 9 ' ©SB#3tg&±fc:lia»;h,fc6 5 7 - 6 3 tt, 9ft 

P£;K;/fcRGBtt##Jfc7'as»&*b*. RGBgB^-ft 
* 7 ' tt* 7- f -r*m #D^*HS'tf bfc 

fi2 6, 2 7 Stf 2 8 «fc 5 ) StP*^W«^P*^o 

feaCPSttfc«^36*2*, 3 'SO 5 6' fcdirf S-a-fife 

7 6 , 7 7XOS7 8ti5) li^fc'f 
tf-v^/vA, BStfC^o^TI^K^feftS, tf 
20 7 f ^7" J r^/VDO$P^7t*8', 9', lO'&tMl' 

5i#,5 7-6 3, 6 4 i: (± 3 m<r>mte--£K>^W> 7 5 
Srlf^-rSo t'ftft^^D, C, BXtfAfcoV* 
T3acD**a^*?-&£tr5#IB:fi, 4fiS<D&tt§§k:*5<^ 

*3i 2£«j£-rso 

[0 0 8 9] ftm^Wt 311,. 25, 2 

6, 2 7&tf2 8, St^fiia-a-^-lirS^ 3 1 2©^© 
< 1 1 1 Oli 4 o© 3 l©l^fc>* f S 7 5 , 7 
30 6, 7 7St57 8 Sr^rt-S^-Y ^ T±^SB«$ttS^itt 

■C'*>5. K-f^^fftafl^M^SDE 1 9 5 0 3 9 2 
9 A 1 tllttI«flS«'J^fHl^ffl^fc0< 

[00 90] f7 -i-D , C , B * fctt: AKttlfc U 

4o©RGBa57>7fe^2' , 3', 6'S.U'7 , ^ > 

40 5» rOfc*(C{±^-C©7t^(41fic07t8F,3 0 0\Z io 
■C*^*-&6>*b*ltnfi>5CfeJtCV% RGB^^Tt^ 
2\ 3'. 6 , StJ«7'ttfe«LU>'Xtc:J; 9 3t7 7^< 

3 0 1 t 4<@<Dl£ltH3 1 5, 3 16, 3 1 7^0^3 1 

[0 0 9 1 ].&ttS£;3 1- 57" 31 6', 317W3 1 8 
f±*ix-?HfflM«J3t3tt*WO^l'»'©#a 3 5,3 6, 3 
7Stf3 8 S:*"t-5. •*H»«Ki*JV>-Cf±,- sm«j*^:' : 
-3- 5, 3 6 ,. -3-7St/3 8 y =f>> 
so ~ 7-i^«)5 7 1 -t^fc^S2tt(i(6]->^7 v A-efe 
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5 , 1 0 6, 1 0 7RX3 1 0 8 ^MW^H-etx^ 
JjxtV^o AA fcV^S-i-T'fc 3 t'^ *fi ^ A , Iff 

J: 5 K?T:b;}i,5;&>Ko^Tf:i0 7 ^S<5^-c^j$1-5 0 
[00 9 2] i4l±> 0 3}C^£;ft,3j!ij(il£|igtS<D2JU io 
±©W$i Srftlt1-5 It «> CD t'ftglfy'X x A Lfc 

0 Ht3m<OU—fytW,4 0 5,40 6RXF4 0 7 

4 1 1 i ^ (Dffil&l*. 0 5 

fflC, l^-«l4 0 6^fflt, U— if^M4 0 7 

&W&m\zmi7ibh,Xi,^Z>&.xm3(DMf&kmt£Z<, r 
©*§£\ 3Ig#,f4SiJ^(753ti^5riilJ2,r.i:}c:/ t c2 l<> L/c/S* 

£i 6 2 i fi|||ti] 5 7 - 6 5 i K J; 9 3S*»cS<5v ^##1 £ 

[00 9 3] ^<D#-g-T-ttl 7fi<D5 
V ■>*■„' 0 3 tdS^ 2 2ficD5 7 — £ffl^TV> 

3ifffe$r^«IL^imfi^fe^^fcfe^3X htf 

[0094] m3(Dmmmmt±< mm\z % ir^sa* 

t-MS*tw^S^¥© 2 5, 2 6, 2 7 2 8 h 

u— f%m 500 tt»«SEW^5 r i m*swm 
iC^H5 0 1 ©sataR-e*> 5 , WMftfcagttUT*, 

», #©3tJ«^*r*^-t-5. &£&ffl#g:2 5, 2 6, 

2 7&t*2 B\*m*£.X*<D\?7 ! *m%A, B, 

RGB«#3teJ|t&«l^5fc«>©#iS3 5, 3 6, 

3 7RXf3 8A»b#5>^5l^«m-)§-i:fcj^DT*WS«l 

[0 0 9 5] 3W«r4#fl#tW-5fc«>©# 
S5 1 Hi3ico^Ii6 2i3fico^S7-6 5i: 40 

[00 9 6] *&W<Ol&m\Z£<9&1t, 3&7clHfcB>* 
5 W$ SrS«-T5 fc«5© t'T^Sttv-* x A Zffi 

mntam^m^mmE P0473343A1 %-\zm^& 
tix^zffz. ots^-ett 1 m^co^mmm </ * b^r 

l/>-5. 0 6fi N UT.2fi©S:JW«3 1 6, 3 1 7 £ 
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[0 0 9 7] i©#-g-ofc-'r^-g:ttv-^7 i Attfe*f±* 

»4-t-53fejR0 0 0 ^6 0 0t5t^lSr^ 

6 1 1 t tt&&£M#f!! 2 6, 2 7 i 

1 1 fcautaasw-a z. t #itmiim&&tM e o 1 &ni& 

fi5 0%T'£>3<, SB#3teJfc2,fttf3©— *iS$MM^»6 
1 l©»fcK«£;h,fc3»«*H¥a2 6RV2 
(-Atti-S, 2 fr^f -§- S 

teaE-3l^-C!*aaflPI¥»2 7*<M«i-5*^-IW 

fi^©*SSffMll-o^T0 3 {dS-^^TfEJ-^^fcfllfig 
^HiilSr^l-o 0 6{;i*o\^cfc*7^&lt->;*7"A<!:0 
3 4fc»±H 4 fc^^ixfc tf^8»i/^f A t 

[0 0 9 8] EI7H. Mb LT0 3*fcfiB14^S<5V'> 
fc«^J-*Jl^T4fi©B^Sft$n5^-t-ffl^f>^5 
4^-v>'^/VW^#la51 1 OSr^Lfct.W-efcS, A 
7j{W('*3t^T fc'-r^-y — RGB #7— ff-i§\RtflR] 
»Hf s y n c t LTO# t'f tflf A, B, CRtlD 
\Z£ym&i&&m 1 0C0A*-Ir^i?8 5, 8 6, 8 7 
&0<8 8fc^gg$^?>c m^7{Hat-*5^T«4|gRGB* 
9— fa-^/JSttlTJ-fe** 9 5, 9 6, 9 7^.t^9 8^P>© 

vttiztbZo mxmvmmt, Mfa^miz&^x&tfv 

IffTaktr, s, t Xt/utd ioTff*>tu-5 0 UlTJ 
t^!?9 5, 9 6, 9 7^t^9 8cort(Dlot4A^Hr^ 
^8 5, 8 6, 8 7RV8 8i£*:iWti9imttl-tt>tiX 
V^o A^ir^^ 8 5St/ffl73-lr^^ 8 6ttm^ffiiJ»^ 

-7 M 0 6, 1 0 7Ml0 8tWlLTl/^ o 
[00 9 9] 

[0ffi<D«i*^lftM] 

[01] f-*^fcJ;i9^$H5 3ocd 

■xASr^-f-litBSIgl,, 

[02] v— ifjtatat/jt^r'i'^sasist^-i-siafli 

-1'^-v : >'^g:ltS{iJ;oT^$HS3oc75iii{t5:S 
i-«»S0o 

[0 3] RGBU— tf3t«36»fc©#fti&*3t*»CJ:9 
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[1215] NfBgfi^SMi- <t 9 4fl©#9— WifeSrJSat 
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[1217] 2£A±©W((lS:15at-t-5fc«>©*3BWt*-5 
[ff*©RW] ' 

l—ftJlu 2, 3, 4 15, 16, 17— 
SS^JtBS, 2 5, 2 6, 2 7-WKiER¥ft, 3 5, 3 
6, 3 7-3SMW3tJKSCW*^ 1 0 0, 2 0 0, 3 0 

0, 4 0 0, 5 0 0, 6 0 0—3tejR, 1 0 5, 1 0 6, 

111. 211, 311, 41 

1, 5 11, 6 1 1 A, B, C--- 



[Hi] 



[02] 




e^y-A if^-B eya-c 



[1213] 




e^a-A tfi=*B e-?3-c tf-r*,o 
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[E!4] 




tittA. tf5=*B H<r*C MttD 
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